aN ie SKS 

5 oo DOR tot 

Pee HOE ER Rack ANS 

BOS ONTO “ Soak ky 
g 


eee aya pe vee 
meaeritay erat kent 
rh aan eS ‘ 
CR Cem eaten 

A Rina Sloeaes weer tents 
SUGOu eh he eee wet eens 
¢ 


Teese pee 

ean See 

Roos 
SES. 
Soca 


. rome) mn 
“ikesrhsnpa ck ne pepe pe eh cease: 
och IC Re ee atest 


on 


A 
Aah ace 
Do) 


SON 
x) 


cs ; Serta < AL 
of NAAN AS s HUNTON NMA nC Tee eee 
4 phy ot i ; asec 
AB aa eaae si aN . ‘ . SI ea ar ran ta . a 
CORN INI eh k) WALT Sot. a ptae ms 
Lao AA SAME + . eS OY eet - To) 
Dp i Sart) oi cia aay Soe een 


ese ses 


roo be4 
Mu 


) : yest 

ROU HOUR: ‘ t hy SuphooG s 
Ay ? Neh arnt 
a , y A bittsttin SAA Pats 
BEACH AAA fa neh} i 
BENS 4 h 


rere 


DA 


Oa Reo a) 


Ty 

“ 
mae 

Hi 


hah 

eS 
He 08, 
LMR 


ne 
* 


3 
a3 


oR Ok 
es 


np 
Nj 


eee 


25 


malt 


bt att 


gs 
WATS 
Rte) 
EN Ek 

Pane e: 


a 

i Se 

ae kak Re 

Ra Nh a 
POL hs 
SON ata 
itty 


LAD ey 

i 

ANY 
ELSE A 


OA 
Boe 
TONGA 

CABAL SIR 


Neston 
On Sree 
phn} sn LASS ‘ 
DO ICURELN erik y 
DUCAIDUR RE RR RCA RTED PARANA 
DOOR RE AKC Ney 
PMR ER Nee uviPek tr ne aL} 
ey a ‘< teak ne t 


Cur) 
PEON nN 
Put Sale ew 
Ree Y CITC Yo NR 
ACC Ca eM) 
Cay 
KARR RAN U 
EMAL 
Oke MTT Ra Te Be Weed 
ie) ito ie 
eee REM RRM Y Cy 
DONE OCA Sheth 
‘Kara yaaa wt 
RL 
PPR KEEet aL 
KERR O 
4 
CAA 


wee, 


eeatete 


Sani Seers hel 


é 


Cn 
DOUG ky Racin) 
OU CK 
OO Ce m| 
POH) 


SOTO 
Seek 
mnie? 
ray) 


Ce) “kt ate ERS 
RO . Pee Dello sens pans 
Po < 


ons 
rere 
ieeeer 


3: 
; 


Ox) Vea eae 
OOS OOCR eR Gm MR 
CORR eRe a 
PRION ay 





2 
he bat , n 


—e ve 


rv fk 


~ 
+ oO 4 rin 
) «at 
Mine: 


4 , 
Le aR 
i : 7 4 : 


i \ 

e r 

i he, i 
, 2 

















PMIPHSONIAN 


CONTRIBUTIONS TO KNOWLEDGE. 


NOs 2Xy XOX: 





EVERY MAN IS A VALUABLE MEMBER OF SOCIETY WHO, BY HIS OBSERVATIONS, RESEARCHES, AND EXPERIMENTS, PROCURES 


KNOWLEDGE FOR MEN.—SMITHSON, 


7 DSIK Ebony 
7A & 
Shem 23° Ait? 


Cie Ys OF WAS ELEN G TON : 
PUBLISHED BY THE SMITHSONIAN INSTITUTION 


1895. 





i ee Se a eer: ee rr ees 7 


ADVERTISEMENT. 


Tuts volume forms the thirtieth of a series, composed of original memoirs 
on different branches of knowledge, published at the expense and under the 
direction of the Smithsonian Institution. The publication of this series forms 
part of a general plan adopted for carrying into effect the benevolent intentions 
of James Smiruson, Esq., of England. This gentleman left his property in 
trust to the United States of America to found at Washington an institution 
which should bear his own name and have for its objects the “icrease and 
diffusion of knowledge among men.” This trust was accepted by the Govern- 
ment of the United States, and acts of Congress were passed August 10, 1846, 
and March 12, 1894, constituting the President, the Vice-President, the Chief 
Justice of the United States Supreme Court, and the heads of Executive 
Departments an establishment under the name of the “Smrrasonian Insrrrution, 
FOR THE INCREASE AND DIFFUSION OF KNOWLEDGE AMONG MEN.” ‘The members of 
this establishment are to hold stated and special meetings for the supervision of 
the affairs of the Institution and for the advice and instruction of a Board of 
Regents to whom the financial and other affairs are intrusted. 

The Board of Regents consists of two members ex officio of the establish- 
ment, namely, the Vice-President of the United States and the Chief Justice 
of the Supreme Court, together with twelve other members, three of whom are 
appointed from the Senate from its own body, three from the House of Repre- 
sentatives from its members, and six persons appointed by a joint resolution of 
both Houses. To this Board is given the power of electing a Secretary and 
other officers for conducting the active operations of the Institution. 

To carry into effect the purposes of the testator, the plan of organization 
should evidently embrace two objects: one, the increase of knowledge by 
the addition of new truths to the existing stock; the other, the diffusion of 
knowledge, thus increased, among men. No restriction is made in favor of any 
kind of knowledge, and hence each branch is entitled to and should receive 
a share of attention. 

The act of Congress establishing the Institution directs, as a part of the plan 
of organization, the formation of a library, a museum, and a gallery of art, 
together with provisions for physical research and popular lectures, while it 
leaves to the Regents the power of adopting such other parts of an organization 


as they may deem best suited to promote the objects of the bequest. 
IIL 
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After much deliberation, the Regents resolved to apportion the annual 
income specifically among the different objects and operations of the Institution 
in such manner as may, in the judgment of the Regents, be necessary and 
proper for each, according to its intrinsic importance, and a compliance in good 
faith with the law. 

The following are the details of the parts of the general plan of organization 


provisionally adopted at the meeting of the Regents December 8, 1847: 


DETAILS OF THE FIRST PART OF THE PLAN. 


I. To werease KNowiepGr.—I/t is proposed to stimulate research by offering 


rewards for original memoirs on all subjects of investigation. 


1. The memoirs thus obtained to be published in a series of volumes, in a 
quarto form, and entitled “Smithsonian Contributions to Knowledge.” 

2. No memoir on subjects of physical science to be accepted for publication 
which does not furnish a positive addition to human knowledge, resting on 
original research; and all unverified speculations to be rejected. 

3. Each memoir presented to the Institution to be submitted for examination 
to a commission of persons of reputation for learning in the branch to which 
the memoir pertains, and to be accepted for publication only in case the report 
of this commission is favorable. 

4. The commission to be chosen by the officers of the Institution, and the 
name of the author, as far as practicable, concealed, unless a favorable decision 
be made. 

5. The volumes of the memoirs to be exchanged for the transactions of literary 
and scientific societies, and copies to be given to all the colleges and principal 
libraries in this country. One part of the remaining copies may be offered for 
sale, and the other carefully preserved to form complete sets of the work to 
supply the demand from new institutions. 

6. An abstract, or popular account, of the contents of these memoirs to be 
given to the public through the annual report of the Regents to Congress. 


I]. To tycrease KNowLeper.—It is also proposed to appropriate a portion of the 


imcome annually to special objects of research, under the direction of suitable 
persons. 


rly ~ - 
1. The objects and the amount appropriated to be recommended by counsel- 
lors of the Institution. 
2. Appropriations in different years to different objects, so that in course of 
time each branch of knowledge may receive a share. 
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3. The results obtained from these appropriations to be published, with the 
memoirs before mentioned, in the volumes of the Smithsonian Contributions to 
Knowledge. 

4. Examples of objects for which appropriations may be made: 

(1) System of extended meteorological observations for solving the problem 
of American storms. 

(2) Explorations in descriptive natural history, and geological, mathematical, 
and topographical surveys, to collect material for the formation of a physical 
atlas of the United States. 

(3) Solution of experimental problems, such as a new determination of 
the weight of the earth, of the velocity of electricity, and of light; chemical 
analyses of soils and plants; collection and publication of scientific facts, aceu- 
mulated in the offices of Government. 

(4) Institution of statistical inquiries with reference to physical, moral, and 
political subjects. 

(5) Historical researches and accurate surveys of places celebrated in 
American history. 

(6) Ethnological researches, particularly with reference to the different 
races of men in North America; also explorations and accurate surveys of the 


mounds and other remains of the ancient people of our country. 


I. To prreuse KNowLepGe.—/t is proposed to publish a series of reports, giving 
an account of the new discoveries in science, and of the changes made from year 


to year in all branches of knowledge not strictly professional. 


1. Some of these reports may be published annually, others at longer 
intervals, as the income of the Institution or the changes in the branches of 
knowledge may indicate. 

2. The reports are to be prepared by collaborators eminent in the different 
branches of knowledge. 

3. Each collaborator to be furnished with the journals and publications, 
domestic and foreign, necessary to the compilation of his report; to be paid a 
certain sum for his labors, and to be named on the title-page of the report. 

4. The reports to be published in separate parts, so that persons interested 
in a particular branch can procure the parts relating to it without purchasing 
the whole. 

5. These reports may be presented to Congress for partial distribution, the 
remaining copies to be given to literary and scientific institutions and sold to 
individuals for a moderate price. 


VI ADVERTISEMENT. 
The following are some of the subjects which may be embraced in the reports: 


I. PHYSICAL CLASS. 


1. Physies, including astronomy, natural philosophy, chemistry, and 


meteorol ory. 


2. Natural history, including botany, zoology, veology, ete. 
3. Agriculture. 
4. Application of science to arts. 


Il. MORAL AND POLITICAL CLASS. 


5. Ethnology, including particular history, comparative philology, antiq- 
uities, ete. 

6. Statistics and political economy. 

7. Mental and moral philosophy. 

8. A survey of the political events of the world; penal reform, ete. 


Ill. LITERATURE AND THE FINE ARTS. 


9. Modern literature. 

10. The fine arts, and their application to the useful arts. 
11. Bibliography. 

12. Obituary notices of distinguished individuals. 


Il. To pirvuse KNowLepGr.—It is proposed to publish occasionally separate 
treatises on subjects of general interest. 


1. These treatises may occasionally consist of valuable memoirs translated 
from foreign languages, or of articles prepared under the direction of the 
Institution, or procured by offering premiums for the best exposition of a 
viven subject. 

2. The treatises to be submitted to a commission of competent judges previous 
to their publication. 
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DETAILS OF THE SECOND PART OF THE PLAN OF ORGANIZATION. 


This part contemplates the formation of a library, a museum, and a gallery 
of art. 

1. To carry out the plan before described a library will be required consist- 
ing, first, of a complete collection of the transactions and proceedings of all the 
learned societies of the world; second, of the more important current periodical 
publications and other works necessary in preparing the periodical reports. 

2. The Institution should make special collections particularly of objects to 
illustrate and verify its own publications; also a collection of instruments of 
research in all branches of experimental science. 

3. With reference to the collection of books other than those mentioned 
above, catalogues of all the different libraries in the United States should be 
procured, in order that the valuable books first purchased may be such as are 
not to be found elsewhere in the United States. 

4. Also catalogues of memoirs and of books in foreign libraries and other 
materials should be collected, for rendering the Institution a center of biblio- 
graphical knowledge, whence the student may be directed to any work which 
he may require. 

5. It is believed that the collections in natural history will increase by 
donation as rapidly as the income of the Institution can make provision for 
their reception, and therefore it will seldom be necessary to purchase any article 
of this kind. 

6. Attempts should be made to procure for the gallery of art casts of the 
most celebrated articles of ancient and modern sculpture. 

7. The arts may be encouraged by providing a room, tree of expense, for 
the exhibition of the objects of the Art Union and other similar societies. 

8. A small appropriation should annually be made for models of antiquities, 
such as those of the remains of ancient temples, ete. 

9. The Secretary and his assistants, during the session of Congress, will be 
required to illustrate new discoveries in science and to exhibit new objects of 
art. Distinguished individuals should also be invited to give lectures on subjects 


of general interest. 


In accordance with the rules adopted in the programme of organization, 
the memoir in this volume has been favorably reported on by a commission 
appointed for its examination. — It is, however, impossible, in most cases, to verify 
the statements of an author, and therefore neither the commission nor the 
Institution can be responsible for more than the general character of a memoir. 
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ADVERTISEMENT. 


The following memoir, by Doctors G. Brown Goode and Tarleton H. Bean, 
having been published at the joint expense of the Smithsonian fund and of the 
printing appropriation of the United States National Museum, two separate 
editions are issued, one forming a portion of the series of Smithsonian Contri- 
butions to Knowledge, and the other appearing as a special bulletin of the 
United States National Museum. 

In accordance with the rule adopted by the Smithsonian Institution, the 
work has been submitted for examination to a commission consisting of Doctors 
Theodore Gill, David S. Jordan, and Edward D. Cope, and having been recom- 
mended for publication by these gentlemen, it is herewith presented as a work 
of original research, illustrating more particularly the deep-sea and pelagic 
fishes of the world. 

S. P. Lanewey, 


Secretary. 
SMITHSONIAN INSTITUTION, 


Washington, July, 1895. 





OCEANIC ICHTHYOLOGY. 


PNG RODUC ETON: 


OuR purpose has been to present in OCEANIC ICHTHYOLOGY a discussion of all forms 
of fishes found in the seas of the world, both pelagic species and those occurring at depths 
greater than 500 feet, especial prominence being given to those species which are found in 
the Atlantic Ocean, most of which we have had opportunity to study. All oceanic fishes 
are included, partly because it is not yet possible to distinguish strictly between the two 
classes, and partly because the pelagic forms have, in part at least, been mentioned in the 
discussions by all previous writers on ‘“ deep-sea fishes.” 

3y Oceanic fishes we mean those deep sea and pelagic species which dwell in the open 
ocean far from the shore, either at the surface, at the bottom, beyond a depth of 500 feet, or, 
if such fishes there be, the intermediate zones. 

Oceanic Ichthyology is that branch of ichthyology which is concerned with their study. 

Deep-sea fishes are those which are found at a depth of 1,000 feet or more, without 
reference to the question whether or not they also occur in shallower water. The limit of 
500 feet is taken for convenience in the study of the origin of local deep-sea faunas. The 
limit of 100 fathoms is that ordinarily in use. The Reports of the Challenger class as 
“deep-sea deposits” all those below 100 fathoms depth. The zone between the litteral 
zone, and the bathybial zones, 500-1000 feet, is called the “hemibathy bial zone ” 

Pelagic fishes are those which live far from land and at a ‘distance from the bottom, 
rarely approaching the shore except when driven by wind or current. It is these which 
are most closely associated with the “Plankton,” and were included in it before the mean- 
ing of the term, as proposed by Hensen, was limited by Heckel. Some of these, which 
occur at considerable depths, we call “bathypelagic.” 

We can not claim that in the present memoir we have brought forward any conclusions 
which are new to science, though a great number of new facts are recorded. We hope, 
however, that we have succeeded in the attempt to bring the information which we have 
ourselves been able to obtain into proper relationship with the mass of similar knowledge 
already recorded, and that our descriptions are so accurate and full that the deterioration 
or loss of the material studied, much of which was in very fragmentary and precarious con- 
dition when it came to us, may not be entirely disastrous. We have tried to assemble all 
existing data about oceanic fishes and to arrange them in such a manner that they may be 
serviceable to naturalists in other.fields for comparison and study, as well as to ichthyolo- 
gists for ready reference, when at a distance from the rather extensive group of books which 
must now be consulted even for the casual identification of a deep-sea fish. We have also 
endeavored to sum up the conclusions reached by previous students before incorporating 
our own results with those of our predecessors.* 


Nortr.—I have in preparation and shall soon publish an extended study of the geographical distribution 
of deep-sea and pelagic fishes, and of the origin of the several bathybial fish faunas. 
G. Brown Goopr. 
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1V INTRODUCTION. 


When this volume was begun, it was not intended to include so large a field within its 
scope, but unexpected delays have brought us to a time when there 1s an entire discontinu- 
ance of deep-sea work, and when the final ichthyological results of all past expeditions 
have been published. 

In 1885 Prof. Collett, of the University of Christiania, published a volume upon the 
fishes of the Norwegian North Sea Expedition. In 1887 Dr. Giinther, of the BHUsE AMES 
published his great work on “ The Deep-Sea Fishes of the Challenger Expedition”. In 1888 
Dr. Vaillant, of the Museum of Natural History in Paris, reported upon the Deep-Sea Fishes 
of the Travailleur and Talisman Expedition, and in the same year Mr, Alexander Agassiz 
presented his admirable “Contributions to American Thalassography”, in which, for the 
first time, were presented in compact form the results of the ichthyological work of the Coast 
Survey and the Fish Commission. 

These four magnificent works, together with the various short papers since published 
by American and Scandinavian naturalists and by Mr. 8. Aleock upon the deep-sea fishes of 
India, relate to a group of animals concerning which, until recently, naturalists knew almost 
nothing. 

The study of oceanic ichthyology is still in its infancy and yet many very remarkable 
results have been obtained. Although not more than 600 (?) different kinds of fishes have 
been obtained from the depth of 1,000 feet and more, it would appear that a very good 
general idea of the character of the fauna has already been acquired. This is indicated 
by the fact that fishes are constantly being rediscovered in the most remote localities. A 
form obtained by Lowe in Madeira in 1876 was rediscovered by us off the New England 
coast in 1881, and by German naturalists in the Japanese Sea in 1879, by the Blake near 

3arbadoes in 1880, and a year or two later off the coast of Soudan. Several previously 

known only from New Zealand have been obtained by the Fish Commission off the New 
England coast, and some of our own genera and species have lately been discovered in the 
Bay of Bengal. 

Although the capture of certain individual forms in widely remote localities in the 
oceanic abyss might be interpreted to mean that the field has been somewhat fully 
explored, and that it is now being gone over a second or third time, such an interpretation 
would be misleading. Our knowledge of abyssal life is still exceedingly imperfect. New 
species and genera are obtained every time the nets are lowered to the bottom in an 
untried spot. Very many forms have been taken in only one locality, and are represented 
in the museums by unique specimens, so that the ichthyologist has not material enough to 
enable him to study the structure of the organisms to which he has given a name. Then, 
too, the appliances for the capture of the fishes of any region, especially those which are 
believed to live suspended in the middle strata of mid-ocean, are so imperfect, and the like- 
lihood is great that there are many forms so organized that they can not well be taken 
by small slow-moving nets, that naturalists will surely fall into error if they suppose 
themselves in possession of anything like an adequate equipment for a final study of the 
subject. 

It seems probable that there are many inhabitants of the depths whieh are too swift, 
too wary and cunning, or too large thus to be taken. It cannot be doubted, for example, 
that somewhere in the sea,at an unknown distance below the surface, there are living 
certain fish-like animals, unknown to science and of great size, which come occasionally to 
the surface and give a foundation to such stories as those of the sea serpent. 

To appreciate the meager extent of our knowledge of what is going on in mid-ocean it 
is only necessary to think of such a fish as Chiasmodon and its history. Chiasmodon is 
one of those grotesque looking pelagic fishes with yawning, flexible jaws and a vastly 
distensible stomach, which is able to engorge other fishes equal, or more than equal, in size 
to itself. This practice is naturally attended by disaster, and the Chiasmodon, in the event 
of death, is brought to the surface by the expansion of the gases in its tissues. Such 
accidents evidently happen very often. The chances were few, nevertheless, that waifs of 
this kind should fall into the hands of naturalists, and yet within forty years Chiasmodon 
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has occurred five times. On the other hand, Chiasmodon, although so abundant, has only 
once been taken by the deep-sea nets. 

Another ocean dweller which the exploring ships have not yet discovered is 
Regalecus, or the “Oar-fish,” a serpent shaped, rapidly swimming form, usually from 15 
to 24 feet in length, which occasionally is stranded on the shore in the stormy season. 
Within the past one hundred and fifty years individuals have visited the shores of Nor- 
way, Finmark, the Faroe Islands, Scotland, Ireland, England, Mediterranean, France, 
Bermuda, the Cape of Good Hope, Hindustan, and New Zealand. Giinther gives a list 
of 44 seen by naturalists, and this is of course but an insignificant part of those which 
have actually been stranded. Its world-wide distribution and the number of waifs give 
evidence that it is abundant in mid-ocean, yet the exploring ships in all the years of their 
combined searchings have found no vestiges of it, old or young. 

Many similar cases might be cited, but our object is simply to call attention to the 
great necessity for further exploration of the depths. 

The distinctions between the inhabitants of deep water, those of the middle depths, 
and those of the surface strata of mid-ocean are not yet absolutely fixed. Such are the 
imperfections in the methods of trawling and dredging that the naturalist, when he has 
sorted out the fishes from his nets after a haul in mid-ocean, is often in doubt as to where 
his captures have been made. If he has taken a flounder from a haul of 800 fathoms, or 
finds a macrurid, a brotulid, a stomiatid, a synodontid, or a nemichthyid in a net which 
has been below the 2,000-fathom line, he feels reasonably sure that he has brought it up 
from the bottom. But who shall say where Argyropelecus, Sternoptyx, Myctophum, having 
allies among the pelagic fishes in the same net, have come from? It may be from the 
bottom, or they may have become entangled in the meshes of the trawl when but a few 
fathoms from the surface, coming up or going down. 

The recent investigations of Mr. Agassiz in the Pacific, with the Tanner net, seem to 
show pretty conclusively that there are but few living forms below a depth of 1,800 or 2,000 
feet and that the Myctophide stay for the most part, if not entirely, between that depth and 
the surface. It is possible to draw inferences from the experiments in regard to many forms 
which, like the Myctophida, are known frequently to occur swimming at the surface at 
night, but there are also doubtful cases, like Bathyophis, Rhodichthys, Microstoma, and many 
others, which need further consideration. 

Another great need is for more, and more perfect, material. Fully one-half of the deep- 
sea forms are now represented only by single specimens, and many important anatomical 
questions can not be solved, because these uniques may not be sacrificed to dissection. Half 
of the families of Malacopterygians mentioned in this report can not be assigned to their 
proper places, because their skeletons have not been fully examined. 

Besides this, the imperfection of the existing specimens is a great drawback. The 
material is of a kind which it is peculiarly difficult to study. Not only are the forms 
strange and difficult to assign to their proper taxonomic relationships, but, owing to the 
soft, cavernous skeletons, and the flabby muscles, tender skins, deciduous scales, and fragile 
appendages which are characteristic of many of them, they are very liable to injury. After 
these delicate animals have been drawn up from a depth of 2 or 5 miles in rough nets, they 
are, as might be expected, in a very dilapidated condition. It has often been found neces- 
sary to examine a score of more of individuals, in order to be able to appreciate characters 
which could commonly be made out from a single specimen. 

The studies which have led to the writing of this book were begun in the summer of 
1877, when the first deep-sea fishes were caught by American nets on the coast of North 
America. This took place in the Gulf of Maine, 44 miles east of Cape Ann, on the 19th of 
August, when from the side of the U.S. Fish Commission steamer Speedivell the trawl net 
was cast in 160 fathoms of water. The writers were both standing by the mouth of the net 
when, as the seaman lifted the end of the bag, two strange forms fell out on the deck. A 
single glance was enough to tell us that they were new to our fauna, and probably unknown 
to science. They seemed like visitors from another world, and none of the strange forms 
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which have since passed through our laboratory have brought half as much interest and 
enthusiasm. Macrurus Bairdii and Lycodes Verrillii were simply new species of well- 
known deep-dwelling genera, and have since been found to be very abundant on the con- 
tinental slope, but they were among the first fruits of that great harvest in the field of 
oceanic ichthyology which we have had the pleasure of helping to garner in the fifteen 
years which have passed since that happy and eventful morning. It seems incredible that 
‘American naturalists should not then have known that a few miles away there was a fauna 
as unlike that of our coast as could be found in the Indian Ocean or the seas of China. 

It should be remembered that although the Challenger has been back more than a year 
from her long cruise, her treasures were as yet undescribed, and that no dne knew what a 
marvelous wealth of material she had gathered except the naturalists on board. Even 
they can scarcely have expected that year after year the great quarto volumes of these final 
reports would continue to be printed, until to-day there are forty of them—the magnificent 
outcome of the most liberally equipped exploring expedition ever sent out by any nation. 
Oceanic ichthyology was as yet unborn. 

A year later Dr. Giinther began to publish the preliminary descriptions of the Chat- 
lenger fishes in the London Annals and Magazine of Natural History, and a new interest was 
added to the study of ichthyology. From that time until now we have never been without 
a wealth of attractive oceanic material for study, and the genera and species announced 
by us from the western Atlantic have been more in number than those brought back by the 
Challenger, yet the discoveries made in those earliest years have always seemed the most 
interesting. 

It may be asked how it happened that no deep-sea fishes had been taken by the Coast 
Survey vessels which began dredging in 1867, or by those of the Fish Commission which 
began in 1871. The answer is a simple one. The Fish Commission vessels were small, 
and did not venture ovtside of the hundred-fathom line until 1877, and the Coast Survey 
in those days collected with the dredge only. When Mr. Agassiz took charge of the bio- 
logical work of the Coast Survey, in 1877, he introduced the trawl net, and began to collect 
fishes, but these did not come into our hands until 1883, The nets were not really per- 
fected until 1883, when the Albatross and the Travailleur began their cruises. 

In 1878 the headquarters of the Fish Commission was at Gloucester, and we began to 
receive from the Cape Ann fishermen deep-sea forms taken by them on the off-shore banks. 
In this way came our Haloporphyrus viola and Lycodes paxillus, brought by Capt. J. W. 
Collins, then of the halibut schooner Marion and since well-known by his writings upon 
the fisheries; our Argentina syrtensium, G, & B., (since identified with A. silus of Europe); 
Lycodes Vahlii, a Greenland form, brought by Capt. Hawkins, of the schooner Gwendolen; 
Anarrhichas latifrons, Alepidosaurus ferox, Alepocephalus Bairdii, G. & B.; Synaphobranchus 
pinnatus, Simenchelys parasiticus, Gill; Chimera plumbea, Gill (=affinis, Boe. & Cap.); Cen- 
troscyllium Fabricii and Centroscymnus coelolepis, Echiostoma barbatum, Chauliodus Sloanei, 
Reinhardtius hippoglossoides, Macrurus rupestris, Lopholatilus chameleonticeps, G. & B.—all 
received in time to be catalogued in our Fishes of Essex County, Massachusetts, published 
in 1879, together with Phycis Chesteri, G. & B., and Eumicrotremus spinosus, obtained in the 
same year by the Fish Commission vessels. 

In 1880 the Fish Commission began its explorations of the Gulf Stream off the south 
coast of New England. Dr. Bean was on the Pacific coast and the following were described 
by Dr. Goode: Monolene sessilicauda, Citharichthys arctifrons, C. unicornis, Thyris pellucidus, 
Hypsicometes gobioides, Peristedium miniatum, Maerurus carminatus, Halieutea senticosa, 
Limanda Beanii, Amitra liparina, Cottunculus torvus, Setarches parmatus, Chlorophthalmus 
chalybeius, Notacanthus phasganorus, Monolene, Hypsicometes, and Amitra being new genera, 
and Mancalias wranoscopus, Chaunax pictus, and Cottunculus Thomsoni were added to the 
fauna. 

Apogon pandionis and Benthodesmus elongatus were found in the same year. 

In 1881 we undertook, at the request of Prof. Baird and Mr, Agassiz, to produce a 
work upon the fishes of the Coast Survey and the Fish Commission together, and discon- 
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tinued the publication of preliminary descriptions, it being our hope to print a final memoir 
upon them without much delay. It was not until 1891, however, that we were able to 
complete our studies, the illness and death of Prof. Baird having interrupted the work 
and thrown upon each of us new responsibilities which left little time at our command. 
We had, however, prepared for Mr. Agassiz preliminary reports upon the deep-sea fishes 
of the Blake, taken in 1880 (published in 1883), and upon those taken in 1878 and 1879 (pub- 
lished in 1886), and had also furnished the notes upon the fishes for his general work, Three 
Cruises of the Blake. Besides the Blake fishes of 1878~79~80, we continued to receive those 
from the Albatross until that vessel passed into the Pacifie in 1888. Her more recent collec- 
tions are being worked up by Prof. C. H. Gilbert and by Dr. Bean, who is studying those 
of the Alaskan seas, and by Mr. Garman, who is reporting upon those obtained off the west 
coast of Central America, partly made under the direction of Mr. Agassiz in 1891. 

The work, as it now appears, is in many respects very unsatisfactory to its authors. It 
has been written at odd hours suatched from administrative duties, too often in the very 
midst of them—always under the pressure of haste, and always with the feeling of impa- 
tience that more exhaustive studies could not be made. Later, serious illness delayed its 
printing. 

As first planned it was to include only the oceanic fishes of the east coast of North 
America, but it gradually expanded to embrace all those species of the Atlantic Basin and 
all the oceanic genera of the world. 

It was first ready for the press in 1885, then revised and rewritten in 1888, then again 
in 1891, and again in 1894 as it was going through the press. 

The appearance of Giinther’s final reports upon the Challenger fishes, 1887, of Vaillant’s 
upon those of the Travailleur in 1888, of Alcock’s Investigator papers in 1889-1892, of Col- 
lett’s Hirondelle notes in 1889, have each, in their turn, caused much revision and rewrit- 
ing, and the appearance of Liitken’s Spolia Atlantica, Part 11, printed in 1892, has made it 
necessary to reset a number of pages. 

In its present form it stands as a compendium and summary of existing knowledge in 
regard to Oceanic Ichthyology. No one knows when there will be opportunity for its 
further study. There are no expeditions and there seems to be no prospect for new ones. 
Even the Albatross, built by the United States expressly for this service, is diverted to 
police duty about the Seal Islands. 

Public interest is sated by the crude preliminary results already obtained. The scien- 
tific world knows that the knowledge of to-day, in all branches of thalassographic work, is 
incomplete and rudimentary in the extreme, and that, with the experience now acquired, 
the results of future exploration will be immensely greater. We can only hope for a 
renaissance in this field. 

In making acknowledgments to those who have aided in this work, we think first of 
our dear friend, the late Prof. Baird, of the pains with which he provided every facility, 
and of the interest with which, twice a day, when studies were in progress, he came to the 
laboratory to talk over the discoveries and discuss them, To his successor as Commissioner 
of Fisheries, Col. MeDonald, we owe the granting of every request we have made, and our 
requests have been many. To Mr. Alexander Agassiz we are likewise indebted for cour- 
tesies many and great, not the least of which is the patience with which he has waited 
ten years for a report which was promised in three. To Prof. Theodore Gill we otfer our 
thanks for counsel and information, lavishly and ungrudgingly bestowed, out of the fullness 
of his ichthyological wisdom. To Commander Z. L. Tanner, U.S. N., in command of the 
Albatross, and Mr. J. E. Benedict, naturalist of the ship, much is due for the manner in 
which the collections were gathered and preserved. To Dr. Giinther we owe inspiration 
and kindly advice; to Dr. Sauvage, of the Museum of Natural History in Paris, to Dr. 
Liitken, to Prof. Collett and to Dr. Alcock, to Dr. Hilgendorf, President Jordan, and 
Mr. Garman, frequent letters and the use of specimens; to Prof. Giglioli, the use of his 
matchless collection of Italian vertebrates, among which were the fishes collected by 
the steamer Washington in the Mediterranean. Capt. H. T. Brian, of the Government 


Vill INTRODUCTION. 


Printing Office, has also aided materially in the work by his advice. Mr. Barton A. Bean 
has aided in the handling of the collections and illustrations and measurement of speci- 
meus, and Mr. J. L. Willige has rendered useful service in the preparation of the tables of 
locality and distribution and in proof reading. 

Only twenty years ago the fish fauna of the deep sea was represented in collections by 
forty or fifty specimens, representing not more than twenty species at the most—acci- 
dental waifs picked up at the surface or cast ashore by the waves—‘“like the few stray 
bodies of strange red men which tradition reports to have been washed on the shores of 
the Old World before the discovery of the New, and which served to indicate the existence 
of unexplored realms inhabited by unknown races, but not to supply information about their 
character, habits, and history.” ! 

If the coming twenty years shall produce one-tenth so much in the way of discovery in 
the life of the deep seas, it will be more than it now seems reasonable to expect. 

G. BROWN GOODE. 
TARLETON H. BEAN. 
SMITHSONIAN INSTITUTION, 
Washington City, April 1, 1895. 


‘ Edward Forbes. 
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alascanus; Bean. asec accents sects coe ae tere mare cote e ere aftetaa anette elena arian 262 
Sebastodes, Gill— 
Si paucispinis, (Ayres) ) JevGclG oe ee elec nai ene sbomciebis de serinaeeiees 262 
Sebastichthys, Gill— 

Sa Gooden Higen mann (easy e cece cle micas cle -lalelelntalainiersten sein clei fala) im mimeo fetes fare =) efeve tela 523 
alutus) Gilbicseosesemsese een Faaieeee epee ele ons ceed ae eeeeeaes Ceeaee seer 523 
PUPCSEVIS, GAL ewes cie soem = oat wn ae = mele sats = eae afer See eee ele 523 
ZACODECUSH GL Dtesereeitte se ites atel sian aslo) cites = o\rorela'= alla efaal= [area ee ears 523 
BAKLCO) aes Geese re ore am wl wlolal laa ole le mate miotetnlalai= = ole eiminln i=in lta Brats fa aes eee 524 
diploproan Gill bicoecee scree car ele cnet ose ieee t= = tel De seeeereer 524 
AULOLA. Gliese cence co ee sein ennceitinen ssa oe apnea ateleraravers 524 
Intron gen Gilbisssseee ce ceteese scence eee eee tele eta 524 
SINGNBISNGIUb Masta ta Sess ccees neces ae ceaaia settee a 524 
oculatus, (C. & V.) 523 

Setarches, Johns.— 

SS Giintheriie) Ohns ace acca sanrac ominlo sence ciel sete ieveeeiets eae sere estate arene nee reracttate 263 
fidPiensis’ Gibte-c esse ce- cect seis ecetecessce rece er cece. cece ree eee | 263 
TER MTF CONG) pqSsepceccincasap coueocoCcHcos cbUCEWCoBoOT LXX, 249 264 

Lioscorpius, Gthr.— 

1a LON PICOPS NG EDT cstao cals saints alain aim at Sia cranes Nolet aa etnies ota ee ere terete eee ete ieee 265 
Minous 

MSeINOLIMIS AUG Sasa os tecice te hae (snte eter mien nrinie sacle mmate se Siac Sees einen tetera eters 524 

Cottidie— 

Cottus, L.— 

Crbathy bit Gthre-tee cece ees ote alee eta eget leaner eeteee metas 266, 524 
Icelus, Kréyer— 

Tabicornis) (RDG) dike! Gee meses seats mcise se ania eetnee seta letter ter aE ete 267 
Scutifer:: Bean’. <s.24 saci sarc seine alate rele Sas se ere ein ele ele eeis| aeteismiefenisinio ete 524 
eUTY OPS Deane. oe sicteincaccionoe 4 sahiteemsaiee nec mmaspee asidesioee | eee etese nt ae eee eet 524 

Artediellus, Jordan— 
Nemncinatus; (Rldts)) J Ord an nassesce aoe e eae eee reer | LX XI, 255 | 267, 524 
Icelinus, Jordan— | 

Liquadrisériatus; Mockinpton jcc ates-/sa closes acsiaisle classiest snieiateisianss shetehseer 268 
Ailamentosus;: Gil ie ars axle eeterars or~ =e) ehosopmlafe fmietet lero tsre oles eterelotafalapel are | stele t= eael= eveteteteleteneeerate 524 
tenwis), GUD eh ecss ee cea ceeeice ster crae ce creme elec cee tee iste is ae | ieiercte rene eietepeeteree sete 525 
fonibriatussGilbe see ssn cee meecciecse eee eect eee ineeesaee Eee foes 525 

; Oculatus, Gilby once cece coneecs nae cece coe mceetemcleeine etic oe | eects eee 525 
Triglops, Rhdt.— 
Pin geli, RNG th eee ese ee eee eniaein siecle nea ciceeeeeas eee LXXI, 256 269, 525 
Prionistius— 
IPs macellus MBean’ .<.ceni- ccc ccctaricee Acieo oeclose denies ce sete soe senior oe ee eee eee 525 
Cottunculus, Collett— | 

Commicropss Collettt-s-<-cesscssseose eee see eee eee eee LXXII, 257, 261 | 269, 525 

Thomsonii, Gthr. (—C. torvus, Goode)..-..-.-..-..--.------ LXXIJI, 258, 262 270, 525 
Psychrolutes, Gthr.— 
Pe zebra, Bean. onccce aw occete seein on see eestor eee sects cece (So aees cs cmeieeeeees 525 
paradoxus. beanyacan-coreee secon ee mieertioeaenccier meters ssa k eee Re ueemer 525 
Malacocottus, Bean— 
Mei ZONUTUS PBOAD A canes ecisec secloessieceineits oslo eieeiae see cise nce eee aia ete erate 272, 525 
Cyclopteridze (Cyclopterus)— 
Lumicrotremus, Gill— 
i Spinosus; (Muller), Gill\ste-ssnse-meceoeeieeeeeciscseerenaee= LXX, 250 272 
Liparididie— 
Liparis, L.— 
ee lineatus, (uepechin); Kroyere---eessee-eaase ese eeesseee eee aeeie eee eineceee 274 
Careproctus, Kréyer— 

Ci gelatinosus, (Pall), Kress esc a scciectee etnies eine mae ietsiem aerial cele eee e mine etait 275 
spectrum, Bean =60 275 
ranula GiB icocccccecces cee toe ee eee eee eee LXX, 251 | 275 
Major; (Had: Garm ss asec. cece case eres em ne clea ateee cere | sae See teeieeate 277 
micropus,(Gthr.), | Garm.\inccevcccsersseres eS SO eaate aa hee cect aeae evecare 277 

Amitra, Goode— 
Asliparing Goode. 22s. coe sacs nose eens eae eee oan LXX, 252 278 
Paraliparis, Coll.— 

Pi bathy bii,(Coll: os. 2-22 scsctisnc- os cee - ee sees: Sect ee eee aaa eee eee 279 
CopeinGi iG Ba. sas saat asec ae see ente voce ne nee ee ee ee eee LXXTI, 253 279 
TOHACHUS; Gul b esos hee occ cece ac ce sens mews eo cite eee eae | Sea erecee ere a eiertete 520 

Hilgendorfia, G. & B.— 

H-ymembranacea, (Gthr.),\ Ge & Be 2-22. enn == 2 eee ee eel a eee eee ea | 280 

Gymnolycodes, V.— 
Gi Edwards; Vi-----1-- =- oaer 254 281 
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Agonidie— | 
Podothecus, Gill— | 
P:decagonus, (Schn.), Jordan: .--...~-.2.<s2--00cnes LXXII, 259 282 
Bathyagonus, Gilb.— 
SRNL EN DIN TIS Ch yay errata afer eon eee cies cae lhe eee, noe one.te cases sesame soe 283, 525 
Xenochirus, Gilb.— 
NOMULIAC AMES Cull Dien yaa sicterce asi cates oe cee css calle cele Seoec.8anceencs ccmemcecle 
MOUPSCANtNUS AGIUD 22.5.2 ceemsstieic ae ccccessssstlocke o2952cc20se5-5226cecnden- 
NAtEEONS SGU Disses foo ea ctasGrecietslsicwicsacicieceemcie | bee dee seeeeueeccriecsrceess 
Aspidophoroides, Lac.— 
A. monopterygius, (Bloch) .----2\:--: -22ssceees0-5-2 LXNXII, 260 283 
Olrikets See esas sions sete dacScs Ssiewscmecsscissa| os sisccenetonncescccweacee suae 284 
Latilidie— 
Lopholatilns, G. & B.— 
i. champleonticeps,'G. Ge Bisco. ceca ele ee anes LXXV, 265 284 
Percophidie— | 
Aphritis, C. & V.— 
A. gobio, Gthr.. 
Acanthaphritis, Gthr.— | 
AmeOTANGIAG MAIS se OnbOT 2 ones ajscies 25 arm ie aie oe rear aisioe i= cali sd Se te Sh ecin o Cie cibayeeia'e a | 289 
Nototheniidie — | 
Notothenia— 
INSIDNIZODS  GUDLe eae ete erc ees ene oS emen emacs S| adoadaseciccateesscemecd cece se 
Tonigipes Stnd ChNtee saci nnn cine een oe scieswieee eon slen Serphesesasclwdmencansescs 
Chenichthyide— 
Bathydraco, Gthr.— | 









289 





eee PANG uLCUS Se CrhI1T eens a ee eiae eee cses nice ee aepe ee mall ss seme ctcla ae sree Se aves aes | 289 
Hypsicometes, Goode— | 

EVM OODLOLMES |GOOd G2 ear amc apn ow mais sacs mesrs LXXIV, 263 290, 526 
Bathyhercis, Alc. (= Bembrops) platyrhynchus, Alc..-..-|.-......---------+-+-------e- | 526 
Champsodon, Gthr.— | 

CARY OLA Ky GUD eee aan sot ane Sonoma e cis Sao a nase ose cten es noes Samat sere 291, 526 


Chiasmodontidie— 
Chiasmodon, Johns.— 


@enipermM ohne. e8e5.5- o-oo cece eset ew eee: | LXXIV, 264 292, 526 
Ponerodon, Ale.— 
DE PeRa eS UE Lit Le AAG le pad een Yeas ce cesepmieal ea en paye ahaa ela ofsyej—isiere se asain | 293 
Pseudoscopelus, Liitken— | 
526 


Uranoscopid:e— 


IPeSCLIPUUS WC KONa we Sce cietema a sciciieccswir ens sonecs LXXVI, 266 292, 
Uranoscopus, L.— | 


U..crassiceps, Alc..-... Bete eran eRe eee eh cecieecs as anaes sek Meet ces wercese ane 294 
Malan US GCN e mene ena man Sose mins te aoe sal oe lee oa a oe eabe a oeecamecs 526 
Batrachidie— | 
Porichthys, Girard— 
Pe porosissimus. (Cod V.)) Gthr... a 22. --5- sees LXXVI, 267 294 
Gobiidie— 
Gobius, Cuy.— 
GECOMPBLOS SAI Comet mee ae. amanrcene Sune e sae seontic neck aces coats co cmesiescee'sts 295, 526 
IMESNOUTI ISSO ose secrete. ones Seek es an ease soe eaciee eee ee st Dias | 295 
MEMre vst GPs cm sane < seinccig ess sens accestsse|moccng rcs cose sew sees eseile eee 


Callionymid:e— 
Callionymus, L.— 


CCM iy Teekay lire erarate ate seletaicae.otc la = aiciaials wiaceiniaia steiatajateie%< Neroeerateratsinerergisictieta’aieiae ele stee 296 
KV ANUSM GOP Ke oee ew e as Saat tock ees casi cee Hae oe Sen oie tae ate aoe 296 
Calanimo pOmms Gulia em tisys. ace seie = eicie tle cine clo wocle cows ateliaweecatkeo ses 296 
Can] WANES Al Cte te sor ees én oe ce cod aoe wows ee dp le cries Aueemrse asco ene sila 296 
MHaCtON Gho wee ass Seok cea nonis ame soea sees cost Hee apteaciion aloe aia eeed 296 
himantophorus, G&D. ose ee ace nee sess sees LXXVI, 268 296 
MICU ALUN Mui ee sactieeeclecclc.ccies cercsisslsesie's.9 es eallecia eae a eele vac ara aan ele sine 5 526 


Stichwidie— 
Carelophus, Nils.— 
GmAScantinnGWalba)sGbhten once seas ccs ce enna saa ss ese eceecce 6 aa2-s"e-sceeee 298 
Anarrhichadidiwe— 
Anarrhichas, L.— 


PAM pupae tee. cscsls sonesaakenecaetelocwesess | LXXVII, 269 | 299 
minor, Olafsen.......------ s--e+- ee eee cece ee eee | LXXVII, 270 301 
NaGTONS AS So El ee coe ts cece ees senedarce?- | LXXVIL. 271 | 301 


Ptilichthyidae— | 
Ptilichthys, Bean— | 








PACood ei Beanacsenco2ne aces ccesot-sssesens Meee LXXXVII, 304 302 
Zoarcidie— | 

Lycodes, Rhdt.— ‘ 
OVINE RENO bests cis csisieies saa cea y.ssieecaisincecstecassis | sma sees ecinwe eases acs seca ses) 303 
SMa COlll jasc cas ae oe tin iae== cin b oot teistarel= 25a eto aie XX VII; 2 303 

ROtIGUi Abs WCNC. cet amie. caer als cob ic elalsistove oie css oneclacs LXXVIII, 273; LXXXI, 28 305 

PNT OT USO OU Meare ne aie niciaae acs ams crece it estate aie 222% LXXVIII, 274 305 

NINECOSUS ULC Nincienioc cine Supc @ <lsinieie winwinreieieeisiere ess aes LXXVIII, 275; LXXXI, 2 306 
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Deapallidus; ‘COM seek cot acineie ovtelstewieieieni= =i isinieissiorw sient 306 
perspicillwm, Krssseesck a2 ecea asec sae oan emacs ena e = 307 
PhP GN isos cece melee eee eecestesosecreceoc tanec eter 307 
BOMINUdUSARNAt scene eee nce eee eis cileeeemeeseere | 307 
Saraiis' Colle. eco cseisre crews <tepelete rele i= aisle te tolete sielatersiate | 307 
ZOATCDUGs Ge Gar Disa se eee eleslet eae nce ce aioinceye Saree 308 
brevipes, Bean’ so. 2 << (caters siatete etnin w= mln leinin see lelei=ine, 526 
MaAcrops:|Gthr- ce sec waynes series esos == cesar 526 

Lycenchelys, Gill— 

Eemurten a (Colle) (Gill ae qerciecomiesclelocseciese sie] | 309 
Verrilliii (Gide: Ord ale soe ca cisictacinescice cists LXXIX, 277 309 
paxilluss(G> 6&5 B:)) VOrd anys coe eretejociristetelertsi«i-i=ie\-)= LXXX, 279, 282 311 
POLitor .GulDyseeeeie ee elae se reces ee cieeaeteees remea | een es et ec ere eerie 527 
ALBUS SOV) Gide eB sesee ce maar Doce caeciicisesies cscs |S crete dyatcrcistastesicreye ate e ieee 527 

Lycodonus, G. & B.— 

mira bilisyG. GouB eee seca sec er en ceiteeatecicsc acte seers LXXX, 280 312 
Aprodon, Gilb.— 

AN Cortezianals ss. ~=tas- ees ciceerae tatoos aatatee ate ae ae teccterctel Sete erer fe ale ate eee ore teeters 527 
Lycodopsis, Coll.— 

TW pacihcus Colles 2. cas eoelac terse oee occ eecles Seeeie eel ee enna reese ee eceeraes 528 

PAXiITSY GIL esse ese ere tec cere cee ee Sree cere nee te a eee eee nee eee eee 527 
Bothrocara, Bean— 
Bi mollseBean\.4- ctec seers sae ce edeee ieee oeeeee see eens eee gotecethececcesss ees 528 
Maynea— 
M: pusillasBoean- <sccc Sess aae cstec eee sie tee oe ee area eee eae oe eee 526 
brunnea Beane jose oo ate ee eae Sen eel os eee ee en eee meee 526 
Gymnelis, Rhdt.— 
Giviridis: (Fab) Rhdt= 5.0.4 osacenseceneeoese ecco salbececi ieee ooe ee ee eeeres 313 
Lycodapus, Gilb.— 
Efierasfer.Gillbrsccocecces a itice eee cone ee one Oe | Deane ee ee ee aes 528 
Melanostigma, Gthr.— 
M:rgelatinosnm) (Gthremss-iece cen cise saccisceeeraesieioees LXXXII, 284 314 
Brotulidw#— 
Bythites, Rhdt.— | 
Bifuscus (RHAt 2. cs. See tes Boe cscs clone ome ose eer eee cee a oee ns DUCE E Teer 316 
Grammonus, Gill— 
Gator; (Risso); Gide Bes cscs cose cect oescijauewcece etl de Satie onto sane seeenie 317, 528 
Oligopus— i 

ON GOD Seecos cs eacwciwateton see eee eee eee meee teens lis dee0slsuserse cece seiseaees 528 

armatus; Déderlein. 50 sci)ss<6-<:cc Sse Coen cele celces =| setts ona se eeeerenet eeeeeeree 528 
Catetyx, Gthr.— 
OsMessieris Gtni..vececiaacn dc ccs ols wae ce ce eae eae Se ee eee nen eee 318 
TUDINOStLISNGIUD coe aces Sow vic cate cice Sen eee Sole een eee eee eee eee eee eee 318, 528 
Saccogaster, Ale.— 
Ssmachilatus; Alessio. s22 vec osso cere eons oe ee wate coe ete > |e Cio lee ee neler eee eee eee 318, 528 
Diplacanthopoma, Gthr,— 

D. brachysoma, | Gtbr oo: 2... Sasccicicocisceessiescwse seins ccs ecleccee eles ce eee ecl oak 319, 528 

m4 (elo Yo) Sd CAC. 2a » Le ens Pl SP nS ge eR ee A eT a bdco Gocbcocondacu cou 528 
Dicromita, G. & B.— 

DAG ASSL 2115) Gi. SeNB <\ciataswjeicinis aie\slois Steals o's =[ne'n)e/eYajalae lee LXXXII, 285 319 
metriostoma, |('Ve),.Ga& Bio. occ cc cee codons oo seen Rew en ee cee eee eee 320 
microphthalma,. (Vis), GieuBocc ccuc ce] cece ee ee el eee See eee ae see 320 
oncerocephala, (V.), G. & B .......... Rrenieieineieiones Peer ehitiosseeace coerce eee 321 

Bassozetus, Gill— 

B;-normalis’Gillis. 2% sce, tomee tee healer eee Eee LXXXII, 287 322 
conipressus; ((Gthr:) Gado ese cc coon sone ree eee | nee eee ee ee eeeeee 322 
tenia, (Gthrs) ;Gi& Bas ae ae nee eee 323, 529 
catena, Gua cs acrcce sn see e eee teen LX XXII, 286 323 
Plntinosns; Ale: a. sesceoseeceee eee BCS herbal a ee os Sa a 322, 528 

Glyptophidium, Ale.— 

G. argenteum, Ale 324, 529 

MACrOpPUSPAIC aK sates ecco ee See ee eee eee 529 
Dermatorus, Ale.— 

D. trichiurus, Ale......... waldiedateee ae Some aree Se NeE et ee ote oe eae eee $25, 529 

melanocephalus: ATC os. occ cre oot cee ee ee | Rene rt oat te ue grep ee B25 
Neobythites, G. & B. (= Pyenocraspedum Ale. )— 

Ne Gillan G Go Bee ce sesccaiece ceseeesen eeeetee anor eae LXXXIII, 289 325 
OAL ON RUNS): rss Grube carole cee ere ee eet LXXNXIII, 290 326 
MACON) Gon en cere Se tee Genie eee eee ee eee o [eles e/nloiateleta tale tcleletesateimintnt= 326, 529 
CTABBUS, | (Vie); Gr. Goss eras cee eae eee es eee log, Soa Se ta ae ee 327 
ateatiticus, Ale sos 552522500 Ue ono ne ee eee 529 
SQUSMIPINNIBE ewes circ eeieoien Seca esos eee en ee eeeee eeelnee oa bc LeE ee ee ae ees 529 

Benthocometes, G. & B.— 

IB TOpUstOSS Ga GiB een eceareseeciccese meet ee eee LXXXII, 288 327 

MUTeUO Opis, (Vie)} (A. Bs cs5-c) cacse wh ces oe ee eee oe eee 328 
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TS UN MUMS hr ne, Siete ceceinces wccieeaess sisniea sale sesanices LXXXIV, 294 | 332 
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PSQUAMIPINNG PAN Crarsct2.c.c oasis ses csie sis deslee.clvie otins Sa essc|sesemeleceinescetccsee 333, 529 
Nematonus, Gthr.— | 
NepectoralissiG. &. Bs) Gbliris.. -2ctc<sssccctesentce secmecse | LXXXIV, 295 | , 333 
Porogadus, G. & B.— 
PIMOS Ara Ao BD ciasiars oraiaa siecle Sores says ocaceseeeaeetesee tess LXXXIII, 292 | 334 
Penopus, G. & B.— | 
eelaclonalat: (Gzide1B: c2se.2:6 socied sececessaccesceccosececee’ LXXXIV, 293 | 336 
Acanthonus, Gthr.— 
ARAT IN YUU bb Teena woe comers o sats aneiwee cies see wos dk fiaces o6(haeinn al dtcresse acum | 336 
Tauredophidium, Ale.— | | 
MEL OXTE WAT Ci 22 Selewic.ag,neaciccevecs sesceeacestecceceescccecceacs | LXXXIV, 296 | 336 
Pteroidonus, Gthr.— | 
Paquingmarins, Gthtsc<.22 sic s00s,c0aciscaca os ecseneass shan len esegaaceeeccseceed | 337 
Dicrolene, G. & B. (=Paradicrolene, Ale.)— | 
POPS RON Pr aan Gay eames ae aareaicietereca nescence ae ceseleeeerss | LXXXV, 297 | 
AUG TTT EMAC Measeye nen se eR EIS Sew aed foe Seana eeee cao een oe 
TUL DIC AUGIS HAN Ose eset ae ays tna Sete ce Ne cea eae ae) a miernioee Sas = aise ie Se lete.s | 
Wall ambileeAl Oa aemnar nese seairetemcere mses ceisa naw ac es cctcieniee lus ciccietwecateheses | 
Mixonus, Gthr.— | 
Mat COpS AG Ute sane feacin st alectec sce msee seus ceecuaeccteneoses LXXXIV, 296 339 
Sirembo, Blk.— 
SaINnermMss (OCHA ible 2 sacaoce nares seatce mee bce etecees meen oe cused eeemae nee atte 340 
Monoiitopus, Ale.— 
Memionipinnis Al Gs.c22senece serch cc actaes Desc aaks case sahoee Maleteecee ce estoeeces 340, 529 
Typhlonus, Gthr.— | 
SABO | Gul eas oe aes amie Se onieramia soe ene ce oes (eee eee eae eee 340 
Barathronus, G. & B.— | 
BS bicolors GueGoels 2.2 ons cece ancx ce ene eeasesssealain ceo coc ceee LXXXV, 298 341 
Aphyonus, Gthr.— 
Avoelatinosusy Gulls scoccesccese cece sesame os sostieesgece-|oecceeresemesseae cece 342 
MMOLISTGP Goi ee emcees cewrekvesae on eum cst Sesseec cae LXXXV, 299 342 
Rhodichthys, Coll.— | 
MOSM A COMP sant masa edo ee sarong an ie eer alee amiacnasccse LXXXVI, 303 342 
Alexeterion, V.— | 
AMD antatiipViste oe esis coats sone cinn nce ose ae aoe sae na ete LXXXVI, 300 | 348 
Bellottia, Gigl.— | 
BRApOM aN Gi plasmas come ns ences ere aotne See a see sau Se cine ast lens encase eeoccnwes.- 3d 
Hephthocara, Ale.— 
AES WINE NG steea casein cieleioeue aoe weleeeie eee ae oe Skew eee sens |aceamos Soecceeaceces 344 
Lamprogrammus, Ale.— ; 
GaN OU MAO Sa ease ens eee koe sens eae tiecie + cscteleltos stones LXXXVI, 302 | 844, 530 
ATOLLS Al CMe ea eo eee ae Saat em sens coterie mn cise 24a sree omiee mc osemcne= | 530 
Ophidiidwe— 
Ophidium— 
OM MuUncen Ole pis 1 GG ose a eere mclals wae ain ale ecisee een seme ecesie sa cee ese sce 530 
Otophidium, Gill— | - 
OPomostieman(daceiG.), Oran 2 <caeceans corecaceeccensses.| LXXXVII, 305 345 
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profundicolus, (V.), 


Aphoristia, Kaup— 


A. nebulosa, G. 
septemstriata, Ale . 
marginata, G.& B. 
pigra, G. & B....-. 


diomedeana, G. & B 


pusilla, G. & B 
trifasciata ......--- 


Ammopleurops, Gthr.— 


A. lacteus (Bon.), Gthr 


Arelia, Kanp— 


CRANIOMI: 


A. Carpenteri, (Ale.).. 


Triglide, Risso— 
Trigla, Art.— 


T. cuculus, L 
gurnardus, L 
lyra, L 


WCU Saree cele e ee eete cia aewieseise seca 


J.&G 


Mere are am ae oes nies nats em mie wedeictore oz 
G. 








Popes BUR 


AMERICAN ETANULOGY 





AC: OF 


lana } 
ae a eat are tet aie WEB SB---- 2-22 Fee 
LIBRARY 








CIX, 372 


CVI, 366 
CVII, 369 


CIX, 373 
CIV, 360, 361 





leptacanthanGthre: 22° ccocicccrccie ce tsar toed stones ams/sterate loeceanusabus aiecee 


spiloptera, Gthr 


HOMNIShI Guam OCHIMeen ae eee: ae eee see eee toe eens aswel cece ssa se eteeaes 


milvus, Bp 
corax, Bp 


Coy alloy (hee See ee lenne scbsaSseucce sons 
Lepidotrigla, Gthr.— 


L. cavillone, (Lae. ) 


Prionotus, Lae.— 


P. militaris, G. & B... 


CXI, 380; CXII, 384 | 


EPREUGAN Orphen aeeeve ee fa neni eeat ee moe meee siecsioxcwien CXI, 381 
SORT See ekce ree tee ee eee cae Sova Seoe eens aioe Seo pote eiiaraian cee 
ALATUSH GrdetDiemme acs ao seen see ciee sa eewice wee sarees CXI, 382 
Palmipossy (Vuh. \y StOLels sec ee =. aces moose 2s He scetnn|-scesieees'se Sacisicinte 
Beanii, Goode (wrongly named in plate 7’. trinitatis)....--- CXII, 383 


Peristediidie— 
Peristedion, Lac.— 


P. miniatum, Goode... 
longispatha, G. & B 
imberbe, Poey 


CXITI, 385 
CXIYV, 386 


CVII, 368 


CITI, 357 | 
CII", 358 


| 
\ 





XX 


439, 


VII 


438 


439 
535 


440 


XXVIII TABLE OF CONTENTS. 











Names of genera and species. Plate and figure. Page 
Crantomi—Continued. 
Peristediidee—Continued. 
Peristedion, Lac.—Continued, 

Pijeraciles Gy (GogB aaa ce arseole « cietem ole eel alas Aareiefeaiey-laaiee eros | CXIV, 387 473 
platy cophial mms: Gre Qo eee oy oi atsta l= aera) aietnts ieee tam slope teteterelel= CXIV, 388 | A474 
truncatus GtHyris >. cicece ssine alc rcler co naelaistatetsivie woe! e steers ci e=| sea eee eee eee 475 
MOlNCCENSEe DIEM so = see casio eas cieinteietaratatetets olatssetatateel= = tere atae al eet te er eet 470 
Murray Gob sateen clie le aera acters state clolaints Selsey scene] eee eee eee 470, 537 
liorhynchum:s |Gthriso 25 - sae cceia= eae ato clee nie ees ae tee a else ea ees 470 
cataphractumy ((Ib.))\he seater sate a9 noo nln oan eae werele 2 eicinrereiet le ateinal tee ee ree 537 
Rivers-Andersoni, Alesse; omen ies aoe leas cole wa eleeel= 5] = celecetsee eee eet 537 

'TAENIOSOMI: 
Trachy pteridie— 
Trachypterus, Gouan— 

TwrisnCWalban@ Ss V isescedscscceece ees sleet nas emc ene eames CXV, 391 477 
SPY PHULUs, HOW C fe ~ sarees ici a a shel cie ee cteeelata sieved fe wletale aa ot nl =|aintele| = atatetelafela alee ke eet ete 478 
ancticus,;(Brs)s NilS con oc. - secises coe este eyes eases CXVI, 392 479 
RuppelliiGthresse ccs -o ce eiesoeecis eo eeeiee ce eee eae Sa ie |e eee eee er 479 
IOP terussiC Goin tase coins aa fee oe eee este eee eee eee eieeers 479 
cristatus;bonellice 222. canes. scloiscotee Sacer eee eee eee eee eee eter 479 
repandus, (Mets), Costa ceo ceoascoss anes aennee ese ores [eerie abn oe eee 480 
Spinola; Cs GV fo sce as aastni sae nee ies nel atoeietaiee ee Settee ere ee ete eed ete peers 480 
altivelis; Kner’ oo. sc55 S562 so cleloers = Saino ns alos ot - ssa elel| ee eee eet ee ees 480 
altivelis, Hutton.22% 122225002 ccc secre cede esscneeeestlee| er seat =e eye = tees 480 
arawata,- Clarke: 5... sccicce 553 sweats atecrnswlccisnieinie nea aicioe onl ose soem ecteeeee rete 480 

Regalecidie— 
Regalecus, Brun.— 

Ri glesne,-Asca. 2 oo< case. cece yack eee seme ee oe meee eee CXVII, 395 480 
pacificns;, Haase: -csec.. = sss scs)oie sa ceicislesisie) ani torisiciceee tales aay sseieeeren ss eee | 480 
arpentéus, Mutton 222.26 cc c8< ccs ca cces ete sco scen es cewsinlece nskls Saeeese ee sees 480 

Stylephoridie— 
Stylephorus, Shaw— 
Si chordatns: Shaw: tate csve acters is ssc core cerersi= seein tae cereeeleemee CXYVT, 398, 894 482 
HEMIBRANCHIL: 
Macrorhamphosidie— 
Macrorhamphosus, Lac,— 
M:-scolopax, ((W.)) ss55551. smewccesc oes cisasicec cece ses oon eee | CXVII, 396 483 
Aulostomidae— | 
Anlostoma, Lac.— 

‘AS coloratumisM do Ts 2.5 costes ace cess eee ener e ee [tet ee aan rosa 484 
chinensey is ccc cence tet ccseclsocee nseeoe tees ene \eiomiowice setae aaoe A484 
MON GIP OS TVs acssais ante ies <vatclalewielelore clos tie teseee era cere iae ioe rare CXVII, 397 484 

PEDICULATI: 
Lophiidae— 
Lophius, Art.— 

Ty SpISC MLOTIMA NLS ows tocy~ oes sharclaewias sles oe cmie nin cee nae eee eel CXVITI, 400 485 
budegassa, SPsscce nsec cece twat heme ser neem tee re eee | hare uoeateeene nee 4x5 
NA@resi,y Gthry aus saaiet se cleus Soo e eee eco mene eee lian dt deeeeabceteeeee 485 

Lophiomus, Gill— | 
PBetigerus, (Wahl) Gills. = oc es scice cheese ae noe eee eee eoe eee eee eee eee 485 
Lophiodes, G. & B.— 
smu tilus 5|(AICS s-ccciceaoassice nies sje casei sees cee see Hescia ee [Oa a eee eee 537 
MPU TIS (ALC!) Kreteia mei oe -)ata'n eb velereisjecis csv wie ee eae teen ese aee een lea eee eee e eee 537 
Antennariidie—- 
Pterophryne, Gill— 
PD HISELION (i) GpUN EE he toi tiay< ot ot sreneinrofoy ste s chcissccsre ohm ae hee eee eS oe eee 486 
Antennarius, Cuv.— 
AS pleurophthal mis; Gulia) ros 22 sete Se nn eee de Sele. e ne eat Soe eee ee eee A87 
Chaunax, Lowe— 
CPUCLUS MG OW. Obese = = stie set foiore erarole nial otaie clo safeme tetera CXVIT, 398 487 
Ceratiidiwe— | 
Ceratias, Kr.— 
Ce Holbolliy Kinross soc = shocee eae e saoene ene emcee tases CXVII, 399 489 
Diceratias, Gthr.— 
Dabispinosus), Grthr- cs 22 1s.cate as ors ate ctolot see ar eee eee eee ee ee ee 489 
Manealias, Gill— 

Mo nranoscopus, (Murray): Gille. soos ccas fe sae senna ee eee ee alee Senne eae eee 490 

DPhuteldtrin GM eas sie sajois eA ora e areas cece secre eae eee CXIX, 401 | 490 
Cryptopsaras, Gill— | ’ 
Ck Coaesi Gill eee ores ea rae a eee CXIX, 402 | 491 
carunenlatus, Qthr e-5 22-2 's nase ete See eee eee eee | 491 
Oneirodes, Liitken— 
OF Pschrichtit (tithe! = 22 52.2.2 Ja. fe once ee o-oo gee hee eee oe ee ee eee 492 
Paroneirodes, Ale.— | 
PEplOMOLOSUN Al Grar-pe ne ssa namo ate e aie hots ees eter tte ae en CXIX, 404 493 
Himantolophus, Rhdt,— | 
Ht. grenlandicus, Rhdt. (fig. misnamed (. Reinhardtii).-... 2...) CXX, 405 493 











™ 
TABLE OF CONTENTS. XXIX. 
Names of genera and species. Plate and figure. Page. 
— PepicuLaTi—Continned. 
Ceratiidwe—Continued. 
Corynolophus, Gill— 
G@eRembhard tn; (ittken),, Gillesss. 2.2. co sicc oS cSccccscecss-|edes doseeccheuvsiece 494 
A geonichthys, Clarke— 
CEA POLI MACK Oe citeae are tease e en onceser = sssac|Uer co Seteessee ozces 494 
Melanocetus, Gthr.— | 
M. Jobnsonii, Gthr........-.-. Bee oes ee ets ee eee aa ee CXX, 406 494 
Liocetus, Gthr.— 
Wp Murraya, Gobtocse.csc2 conc ~s coe nis oso a sz eeceacedcccece cons CXX, 407 495 
Linophryne, Collett— 
Wealuciions@ olleutimenesceee= <2 Soe we Soe sn Soa seen loses nets CXXI, 408 496 
Caulophryne, G. & B.— 
C. Jordani, G. & B. (plate as C. setosus)...........-..--- ee CXXI, 409 496 
Onchocephalidee— 
Onchocephalus, (Fisch.), Gill— 
ORCA CAUSE (MULECH) ShOran Ot coca cece eacimec concise asescn|saces aGesescecc cote 498 
MESPOLULOM Cl AC MOND 2 cis a nierere cutee aes aaee oat se mea cea we ee Sec eee ates 499, 537 
Malthopsis, Ale.— 
MRM Le WS gpa Cleree teete ae ernie saa = onto elsne oe moor) sea da Nseeea| meciaen anes Se e- cece 537 
Halieutiea, C. & V.— 
FURS LOli ata CaGe Vince sacs farce ows cwicc cd aise ce ccceceacteee ces CXIX, 403 499 
COCCING AAU CHeentre see een nme ee eee ne Goen ee cars ae CXXI, 410 499 
MAPA Ole eee oie ata oes cic <e a os sata ge ore nt eetes|scesiee soc ncrseuape soe 537 
POU PLOS A wll Deeer eas echo. cc seme sms cece ice isan eecstest|2oncss wae seeiceeease. 53ST 
fumosa, Alc...-.-. Base ae aisieisc sales .cc Daesiecieeeeiesisis steveoeeien eS mck elsice soso sic ce 537 
Halieutella, G. & B.— 
TETail'a ppae GN Galbee ea ns sas ch Sno laces base ceddediees weve CXXII, 412 500 
Dibranchus, Peters— 
D. atlanticus, Peters CXXII, 413 501 
masubus; Alet. 2246 2a: 2a. SA sah coed a accos|ecoseheeealesiacame eae 537 
STATO TO [STIS PA Cemeteries ean Sree inin oie. cies foierjciersinic ala ator Seisiell siemia see aieimintelclsievs sic]e 537 
Halicmetus, Ale.— 
HEM DEL ANG e stem witness Sots cscs cciosccccss settesSoee teste. eonscs osecescseccses 503 
Halieutichthys, Poey— 
PUeaCuloa bus (MULCH) 1 KOOUGs s ac<ccjacs, ese ease ciaceanceces CXXII, 414 BOL 
APPENDIX: 
PNCUMUIONIS TAM CAC OLNGCULODN tata pels <teisiaeat-rol = nieia| aera stersia) = alcinia Srmava oaeieel| miata ac\an-om saaeromeme 507 
ATE TAB EEO AUIND Ms arne siemens aseie so an/sosines cigeess caeses tmiessee seleeis [eaten natin one sae 539 
I 











LIST OF THE NEW GENERA AND SPECIES OF DEEP-SEA FISHES, DESCRIBED BY 
THE AUTHORS, WITH ETYMOLOGIES, 


NEW GENERA. 


PNB SSICOVA caccccncie wie cccese cece ce Dwelling in the abysses of the sea (@fv0d60s, a bottomless pit, and 
HOAE@). 

INGROMUS sccocies sce Mise eeietis atiee exes Without oars; in allusion to the absence of ventral tins (@, privative, and 
uPOTOS, aN oar or paddle). 

PATH OPRORA vaicjeinsielaicinis ancicletsasefeae'a:s With a flashing light ahead (a4, flashing, and zp@pa, the prow of a 
vessel). 

FATED RO VAN DIAS sicicicis oie aie = cleisew.sios, o's: In honor of Aldrovandi, the Italian ichthyologist of the sixteenth 
century. 

PAMUMRM Te Soman ais'seisicw Sects cence Without a belly-plate (d, privative, and uirpa, a plate worn below the 
enirass by Greek warriors); in allusion to the absence of the ventral 
disk. 

IBARATHRODEMUS |. ijc0ccc2cceccecccss A dweller in the depths (Scpabpor and 60S). 

IBARATHRONUS' ..-ccc-e-sccccecs ose An Onos-like fish from the depths (Gadpa%por and bvos). 

BATH YUACO!c.s-0scaeces ----------A warrior of the ocean depths (fadvs and Adar). 

IBENTHOCOMETES cic ic c22 220+ =e cncee A dweller in the depths (/évos, the depths, and xos7)T75). 

IBENTHODESMUS = 35222250. 22-22-2504 A deep-sea ribbon (BEvfos and d605). 

IBENTHOSAURUS se =cceiciecoe weno cess A lizard-like fish from the depths of the sea (G¢v4o05 and Gatpos). 

SEIN DH OSEMA cs ose miciels Seine ssicne sae A deep-sea constellation (Gév$os and ou); in allusion to the number 
and brillianey of its luminous spots. 

BONA PAR DTA setstectaciae = Seiseisieire as In honor of Lucien Bonaparte, Prince of Canino, the illustrious Italian 
ichthyologist. 

IBOWHROGARA. © 2. =. csccecececececed With cavities in the head (f09pos, a pit, and «cpa, head). 








CAULOPHRYNE A Phryne-like fish with the cephalic tentacle supported on a stem-like 
base (xavdos, a stem, and ppvvy, a toad). 

CRUE MAGE Ieee asa ce ee ines aioe ain A fanciful name, from x%x7Anua, a charm. 

CRTOMUMUS Sects aes clercie a's as o8 seascice “Very like a whale” (27705 and pisL0S). 

(OIATANURA seis vs)22 saiesce <5 cose ss With a tail like a strap (yaAvvos and upc). 

WOTDETIVA ere 2 tee cece st els cocci In honor of Dr. Robert Collett, the Norwegian ichthyologist. 

CONOCARA.....---..-----..-------- With a conical head (%@vos, a cone, and xdpa, head). 

CX ELOTHONE waciscs So-c sce. cececc05 With rounded opercular flaps («vxAos, round, and d§dvy, a veil). 

WAS VCODLDUS eee reatae aoe cca anes A thick-tailed Cottus (6a6Us and x6rroS). 

IP WUOMAYIRIGS joi. saicvcls/ca nics e's is,0c)2 3 Transparent as a window (67)A05, clear; §upis, a window). 

DICROLENE With forked pectoral fins (d/xpos, cleft; ©@Aév7, an arm). 

WWYGROMUPA . sciesce:c- = «----.------Having the ventrals represented by a pair of thread-like rays (d0<pos, 
double, and siros, a thread). 

ESR CTR ON Atte cta ste siswic was /aec oa.85 sc. Full of light (7A€éxrpor). 

GIGIIOLIAN sen oe ce soe coeeice ts sess In honor of Commendatore Enrico Hillyer Giglioli, the Italian ichthyolo- 


gist, director of the Royal Museum of Natural History in Florence. 


GRAMMATOSTOMIAS A Stomias, ornamented with stripes (vpaua, a line, and Stomias). 





HADIEUTELLA....-.-.--.----.--.--.A smaller Halieutea. 

UNRRIOLT Ari siciccssiccnsecs esos In honor of Thomas Harriott, the first English man of science who 
made explorations in America. 

EGECOLENUS= << 225-222-5202 00c0es With strong pectoral fins (2)A7os, strong, and @Aéyvy, an arm). 

HULGENDORETA: sate. - -s--2c250c ee ees In honor of Dr. Franz Hilgendorf, the German ichthyologist. 

FL POCIYDONTA. a. ccis wccnee sess eae From far beneath the waves (U0 and xAvd@rv). 

EESESLCOMETES! 2S oo cic ion ce care2 oe A dweller in deep water (Uy, in deep water, and x ayers, a dweller). 
TINVMISTIGATOR ccac sc ciscsceccscceccc To perpetuate the name of H. M.S. Investigator, eugaged in deep-sea 
exploration in the Indian Ocean. 

IGAMPADENAW sas c\cisisessseses sess Having a lamp-like organ on its tail (Aajeads and adyv, a gland). 
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LIPOGENYS Hoses soe sees eee == Without an under jaw (Aéiz@, to lack, and yévvs, the under jaw). 

MORHIODES seen see soars = =e lein= = Allied to Lophius. 

ISOPHOLATICUS=<2--- = ser asasae tose A crested Latilus (Ad@os and Latilus). 

TEV. GODONUS*=nese eta eo eeeincs A genus resembling Lycodes. (The termination onus is without signifi, 
cance.) 

MALACOCOTTUS ......--------------A soft-bodied Cottus (uada #05 and xOTTOS). 

NIANDUCUS2 -cenee comes. ola eeinntenied \ voracious feeder (Manducus, a grotesque, marked figure representing 
a person chewing, used in the Roman theater in classical days). 

MCE BAC cre aes Basie eee ata evelerets In honor of Prof, Karl Mébius, director of the Berlin Zoological 
Museum. 

MONOGENE. -ceeecneee oe senee aie eee With a single pectoral fin (“0vo5, single; @Aévy, an arm.) 

MONOMITRA = seeeses eae so teers Without a ventral disk (ovos, deprived of, “irpa, a shield for the 
belly). 

MOSELEYA ...---.------------------In honor of Henry Nottidge Moseley, F. R. S., one of the naturalists of 
the Challenger. 

NEOBYLULDES osc teeteaece eee A newly discovered genus allied to Bythites (véos and fvbirns). 

NOVOSEMA .....-------------------- With a banner-like dorsal fin (v@ror, the back, and 67a, a banner). 

PENOPUS?.-05 =e 5 eo eee With thread-like ventral fins (7)v7, a thread, and zovs, a foot). 

POROGADUS...--..-----------------A Gadus-like fish, with openings in its skin (7dpos and Gadus). 3 

POROMIDRA TR. eine esecier ere eee ee With openings in its shields (7605 and yzzrpa@); inallusion to the central 
depression in each round, concentrically-grooved scale. 

RONDELETIA eo o-\ce neta niejeeecleis = In honor of Guillaume Rondelet, the French ichthyologist of the six- 
teenth century. 

STBINDAGHNERTAG. aerate eae In honor of Dr. Franz Steindachner, the Austrian ichthyologist. 

PAUARS MAN VAG. mee scree eebetaes Sacer re For the French steamer Talisman, engaged in deep-sea exploration in 
the northeast Atlantic. 

WARRELGAS So cere annals a eriomnscaer In honor of William Yarrell, the British ichthyologist. 


NEW SPECIES. 


ZEQUATORIS (Talismania) .......---- Taken under the equator. 

AGassizu (Alepocephalus)..........In honor of Alexander Agassiz, director of the Museum of Comparative 
(Bathysaurus. ) Zoology and of several deep-sea exploring expeditions—the leading 
(Dicromita.) spirit in American thalassographic research. 

(Scorpzena. ) 
ALASCANUS (Sebastolobus) ...--.---- Found in Alaska by Dr. Bean. 
ALATUS (Lampanyctus) .....-.--.... Having long, wing-like fins. 
(Prionotus. ) 
ALCOCKI Argyropelecus ......------ In honor of Capt. Surg. A. Alcock, director of the Indian Museum, Cal- 
(Diplacanthopoma. ) cutta, and of his discoveries in the deep-sea ichthyology of the Indian 
Ocean. 

ANTILLARUM (Talismania)......--.- Taken among the Antilles. 

AQUILONARIS (Anthias) ........-... Northern (aquilo, the north wind). 

ARCTIFRONS (Citharichthys) ...-..- With a narrow forehead (arceo and frons). 

ARGENTEA (Bathyclupea)....-..--.- Glittering like silver. 

(Steindachneria. ) 
ARCUATUS (Bathygadus) ........... With a curved or arched profile (arcus, a bow). 
ATLANTICUS (Benthodesmus)......-- An Atlantic form. 
(Bregmaceros. ) 

ATRIMANA (Monolene)......-..--.-.Black-handed (ater and manus); in allusion to the dark tip of the single 

pectoral. 

Bairpi (Macrurus)................ In honor of Prof. Spencer Fullerton Baird, secretary of the Smithsonian 

Institution, founder of the United States Fish Commission. 

BARBATULA (Lamonema) ........-. With a little beard. 

BEANID (imanda)'= 2-2 secs <2 oe Named by Mr. Goode in honor of his colleague, Dr. Bean. 

(Prionotus.) 

BELLA (Hypoclydonia)...........-. Beautiful 

BENEDICTI (Bathylagus).-......... In honor of James E. Benedict, naturalist of the 4/batross. 

BICOLOR (Barathronus) ............ Of two colors. 

(Rondeletia.) 
BLACKFORDI (Yarrella) ..---....... In honor of Eugene G. Blackford, of New York, fish culturist and angler, 


president of the New York State Fish Commission. 
BREVIBARBIS (Chalinura) .......-... Short-bearded. 
BREVIPES (Lycodes) ..-...........-. With short ventral tins. 
BRUNNEA (Maynea) .........-.....- Brownish, tawny. 
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GAPITO (EOrOMITA) 2.505.055 cce0ce Large-headed. 

CARAPINUS (Corypheenoides) -...... Resembling in form the genus Carapus. 

CARIBBZUS (Ceelorhynchus) -....-- From the Caribbean Sea. 

CASTANEUS (Notoscopelus) -........Chestnut-hued. 

CATENA (Bassozetus),-..-..-...----- Having a chain-like row of pores along the lateral line (catena, a chain): 
CAVERNOSUS (Hymenocephalus) .... With depressions in the skull. 

CERVINUM (Leptophidium) -.......Spotted like a fawn. 


CHALYBEIUS (Chlorophthalmus) ....Of a steel-like luster (YaAu/eios). 

CHAMELEONTICEPS (Lopholatilus) .. Having a head with a muchal appendage suggesting that of the African 
chameleon, (Chameleo). 

@HESTERT (Phycis) -....-......-.-- In honor of Capt. Hubbard C. Chester, of the United States Fish Com- 
mission, sailing master of the Arctic exploring steamer Polaris, and 
later engaged in deep-sea work. 


CIRRATUS! (Phycis) ........-.....-..Bearded (cirra). 
Coprn(Paraliparis).-.. <2... <--. -5.- In honor of Prof. Edward Drinker Cope, of the University of Penn- 
sylvania, a leader in American vertebrate zoology. 
CRUENTIFER (Pisoodonophis).....-. Sanguinary, cruel; in allusion to its habit of boring into the flesh of 
living fishes. 
DENTATUS (Grammatostomias) ...-.. With conspicuous teeth. 
DILECTA (Notosema) .-......=-..-.- Admired, beloved (diligo); in allusion to the beauty of the species. 
DINOCEROS (Citharichthys) ........ With a strong spine or ‘‘ horn” upon the forehead (Sevds and xép@s or 
HEPOOS). 
DIOMEDIANA (Aphoristia)........-- To perpetuate in ichthyological literature the name of the deep-sea 
DIOMEDIANUS (Hoplunnis). exploring steamer Albatross. See Pardionis. 
IRAREGELICEUVCIS) ccciccwice.ccec sec acs In honor of R. Edward Earll, of the United States Fish Commission 
and National Museum, by whom the species was discovered. 
EFFULGENS (Aithoprora) .......---- Gleaming, phosphorescent. 
EGREDTTA (ETIONOWUS) ~sscccs.csescces In allusion to the elongate dorsal ray, resembling the plume of an 
Egretta. 
EURYopS (Bathylagus) ...-....---. Large-eyed (evpvs and aw). 
(Icelus. ) 
FAVosUS (Bathygadus) ....-....-.. Cavernous (from favus, a honeycomb); in allusion to the cavities in the 
skull. 
FIMBRIATA (Cyclopsetta).........-- With fringed fins (fimbria, fringe). 
FLAVA (Congermurena) ..........- Tawny-hued. 
FULVUS (Physiculus)..-.--.-------- Tawny. 
GEMMIFER (Lampanyctus) -......... Covered with gem-like studs, 
(Astronesthes. ) 
Gini (Bassogigas) -.......---.--.- In honor of Dr. Theodore Gill, the Nestor of American Ichthyology, 
(Cetomimus. ) 1895. 
(Labichthys.) 
(Lipogenys. ) 
(Neobythites. ) 
(Stephanoberyx. ) 
GOBIOIDES (Hypsicometes).....-..- Resembling a Gobius. 
GRACILE (Aldrovandia)............. Slender and graceful in form. 
(Myctophum.) 
(Peristedion. ) 
(Photonectes. ) 
GRALLATOR (Benthosaurus).....--.-. Having extremities like stilts. 


HIMANTOPHORUS (Callionymus) ....Having a thong-like extension of the middle ray of the tail fin (7uas 
and pépéeirv). 


HOLOLEPIS (Cyttus).......--.-.----- Completely covered with scales (oA@s and Aezis), in distinction from 
certain species in the same genus which are partly naked. 
INTRONIGRA (Dicrolene)....-.-.---- Black within; in allusion to the dark peritoneum, 


JORDANI (Caulophryne)........-...In honor of David Starr Jordan, president of Leland Stanford Junior 
University, one of the most learned and productive of ichthyologists. 


LACERTA (Lampanyctus)..........- With a lizard-like head. 

LAPPA (Halieutella)......-.........A spiny species (lappa, a burr). 

EIPARINA (CAMIitra)'----.--c---.---- Resembling the genus Liparis. 

LONGISPINIS (Pontinus).-...-...--- With very long spines in the first dorsal fin. 

LUCIDA (thoprora).-..........----Shining, bright, full of light. 

MacDona.pi (Conoeara)........-.- In honor of Col. Marshall McDonald, United States Commissioner of 
(Nannobrachium. ) Fisheries since 1888. 


(Penopus. ) 
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Macount (Chauliodus)..-.---------- Named by Dr. Bean in honor of Prof. John C. Macoun, of the Geological 
Survey of Canada. 
MACROLEPIS )Pontinus) ------------ Covered with large scales (uGocp0s and Aezis). 
MaAcROPS (Bathygadus) ..---------- Large-eyed. 
MADERENSIS (Helicolenus)- ---- ---- Madeiran. 
MANATINUS (Barathrodemus). ..---- With a head shaped like that of a sea cow (Manatus). 
MARGARITA (Echiostoma) .----- ---- In compliment to Miss Margaret 
MARGARITIFERUS (Notoscopelus) . --Ornamented with pearl-like studs. 
MARGINATA (Aphoristia)- ---.------- With a marginal line at base of vertical fins. 
MARGINATUS (Neobythites) ---- ----- With dark margins to the vertical fins. 
MARMORATUM (Leptophidium) ---.- Marbled. 
MELANURUM (Liemonema).--.------With a black tail (weAas and ovpa). 
MILES (Porogadus) --.-------------- Warlike (miles, a soldier), 
MILITARIS (Prionotus) .-..---.------ Soldier-like; in allusion to the plume-like rays in the dorsal fin. 
MINIATUM (Peristedion) ------------ Cinnabar-red (minium, cinnabar). 
MIRABILIS (Lycodonus) ..---------- Remarkable; in allusion to peculiar structure of dorsal and anal fins. 
MOLLIS (Aphyonus) ..-.-------+--+- Soft, flabby, gelatinous. 
(Bothrocara. ) 
MOoSsELEY!I (Gigliolia) -.-..--------- In honor of the late Henry Nottidge Moseley, F. R.8., Linacre professor 


in the University of Oxford, and one of the naturalists of the Chal- 
lenger Expedition. 


NEBULOSA (Aphoristia)...-.-------- With cloudy colorations. 
occa (Colorhynchus) .------------- Rough-scealed (occa, a harrow). 
OCCIDENTALIS (Chalinura) -......-. From the Western Atlantic. 
(Epigonus. ) 
(Malacocephalus. ) 
OPALINUM (Myctophum) ..--------- Decorated with opal-like studs (opalus, an opal). 
PETULUS (Citharichthys) --------.- Slightly cross-eyed. 
PALLIDA (Aldrovandia)...---------- Pale; colorless. 
PANDIONIS (Glossamia) .----..----- To preserve in ichthyological literature the memory of the deep-sea work 


of the United States Fish Commission steamer Fish Hawk. (Pandion, 
the generic name of the American fishhawk.) 


PARADOXUS (Psychrolutes)..-.....- Astonishing, and hard to identify relationship. 

PARMATUS (Setarches) ...-..-..---- With scales like round shields (wap). 

PARVIPINNIS (Dicrotus).-.....--.-- With feeble fins. 

PAXILLOIDES (Lycenchelys) ...----- A little peg or spike (pawillus); in allusion to the spindle-like body. 

PAXILLUS (Lycenchelys) ...--..---- Spindle-shaped. 

PECTORALIS (Nematonus) .----.---- Having conspicuous pectoral fins. 

PEDALIOTA (Bonapartia). ......--.- Having a rudder-like fin (776 @At@r0s). 

PHASGANORUS (Notacanthus).......Scabbard-shaped (paddy avorv, a scabbard). 

PIGRA (Aphoristia).....-...-...--.- Sluggish and slow (piger). 

PLATYCEPHALUM (Peristedion). .-.- Flat-headed. 

PROCERA (Venefica)............---- Elongate. 

PROFUNDORUM (Scylliorhinus). .... Out of the depths. 

PUSILLA (Aphoristia)............... Small, insignificant. 

(Maynea. ) 

QUERCINUS (Notoscopelus).......--- In color like a dry oak leaf. 

RALEIGHANA (Harriotta)....-....-- In honor of Sir Walter Raleigh, explorer and man of science. 

RANULA (Careproctus) --..-......-- Like a tadpole in looks (ranula, a little frog). 

RATHBUNI (Pontinus)..........---- In honor of Dr, Richard Rathbun, naturalist, long chief of the division 
of scientific inquiry in the United States Fish Commission. 

REMIGER (Myctophum)...........-- Having long, oar-like pectoral fins (remus and gero). 

RIMOSUS (Etropus).........----.... Rough-looking, full of cracks and fissures (rima). 

ROBUSTUS (Benthocometes) . -. .. .. -. Heavy-bodied, robust. 

SCUTIGER (‘Icelus))-..2-=------------ With scales like shields. 

SENTICOSA (Halieutwa) ........--.- Prickly. 

SERRULA (Chalinura)--.....---..-... With a saw-edged fin spine (serrula, a little saw). 

SESSILICAUDA (Monolene) ...-.-.-.--. Having no caudal peduncle (sessilis, sessile, and cauda). 

SETIGER (Dasycottus)...-....---.-- With a bristle-like fin ray. 

SIMULA (Chalinurs)....2.--.....-.. Pug-nosed (simutus). 

SPECULIGERA (Lampadena) ....-..-- Covered with glistening mirrors (speculum and gero). 

STORERI (Cetomimus)............-. In honor of the late Dr. Dayid Humphreys Storer, of Boston, a picneer 
in American ichthyology. 

STRIATA (Argentina) .......-.....-- Alluding to the furrow-like stripe along the lateral line. 


SULCATUS (Coryphnoides) ........ Furrowed (sulca). 
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q RVUS (Cottunentus) Bee ee eee Gloomy and savage in aspect. 
RUCULENTUS (Chlorophthalmus) -.Savage-looking. 
NICORNIS (Citharichthys)...---... With one horn upon the forehead. 
ENTRALIS (Trichopsetta) -.....---- With conspicuous ventral fins. 


VERRILLII (Lycenchelys) ...-.-.--. In honor of Prof. Addison E, Verrill, of Yale University, a leader and 
pioneer in American deep-sea research. 
TAG (AMtLMNOLA)!s< <2 -~- .--- Violet-hued. 
OLACEUS (Thyrsitops) -....------ Of a violet color. 
LOUGHBYI (Acrotus) .......---. For Mr. Charles Willoughby, of Damon, Washington, who collected the 
: type specimen. i 
H(Esychrolutes).-..=-22...--.. Striped like a zebra. 
A cHuS (Lycodes)....-.....----- Resembling the genus Zoarces. 


NURUS (Malacottaus)=-<<.s-2.---2. With a band of color on the tail (@v7 and dupe). 


aa 








SGEANIC ICHTHYOLOGY. 


PiSreOr, PLATES AND. FIGURES. 


Nore.—The actual size of the specimens from which the figures are drawn may, in most instances, be determined by the 
use of the inch mark beneath the engraving, which in the photographic reduction of the drawing is reduced in the same 
proportion as the drawing itself. Where this is not present, the scale of reduction is approximately indicated in this list 
of plates, except in the case of outlines copied from published figures and of large species of very variable length, such as 
the sharks and rays. Where no reference to length appears either upon the plate or in the list of figures, it may be 
assumed that the figure is of natural size, or nearly so. 


PLATE I. 
Text page. 
MyIneSPiitinosalyWINNWUS i255 oscncc5 sotact coon sons Soccsced co eues sete caclaes cass ccisccesessenee 2 
Drawing by H. L. Todd, from No. 23466, U. 8S. N. M. (Gloucester Donation No. 287), N. lat. 43° 
33’, W. lon. 52° 10’, 300 fathoms. 


eV EXITeTAUSEY AIS, (ONY US 2 =jn-a's:550's's aicc'cicsis's soci scisiciv's So Saynaiseealsiz.ociemeset ae oScaseccaadecs-cs Z 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross at Station 2770, 
in 8. lat. 48° 37’ 00", W. lon. 65° 46’ 00”, at a depth of 58 fathoms. 
Smbolomy ZOMMarinis, (INNGUS = .~ = ss25-s.coscec occ cocissacte ene su-esestecetsancewecacssceaenecas 1 


ot 


10. 


i. 


-_scymnorhinus lichia, (Bonnaterre), Bonaparte. ..---- .-.- 2-2 62. -- 2 eee eens eens eo ce cscs esse wees 






Drawing by H. L. Todd, from No. 10654, U. 8S. N. M., collected at Wood’s Holl, Mass., by Vinal 
N. Edwards. 


PLATE II. 


1 


Drawing from Bonaparte, Fauna Italica, Pl. 142. 


MELINODLeGU SOU Stl its (OW) QUIGH Ol= ceca 2 eee eee mee tesi nw eciee cnn oceans cases cee sesiecae 10 


Drawing by H. L. Todd, from a specimen collected by the steamer Flake at Station Cvin, off 
St. Kitt’s, West Indies, in 208 fathoms. (About three-fourths natural size.) 


moowluorniniusmetiter (Garman), JOLOAM. ccc ese soso ssereae sce esac sne on se seco sees ceite na ealicie lv 


Drawing by H. L. Todd, from a specimen collected by the steamer Blake at Station Cvu, off 
Barbados. (Slightly reduced.) 


> (Centroscyllium.Fabricii, (Reinhardt), Miiller and Henle ........-..-...:..-..---- ------+---+- 11 


Drawing by A. H. Baldwin, from No. 22879, U.S. N. M., collected by George W. Scott, in N, lat, 
44° 23’, W. lon. 53° 25’, at a depth of 200 fathoms. 


PLATE III. 


Somniosus microcephalus, (Schneider), Goode and Bean.......-...-------+---------++---- +++: 7 
Outline from Day, Fishes of Great Britain and Ireland, Pl. cLxu, Vig. 1. 


Echinorhinus spinosus, (Gmelin), Blainville...........-.----..---.---------+-- 
Outline from Day, Fishes of Great Britain and Ireland, Vol. u, Pl. cixu, Fig 






Pristiurus melastomus, (Rafinesque), Bonaparte. ...--...---...---. .-- 222 see nee eee ee eens wee 
Drawing from Annales du Musée d’Hist. Nat. Paris, Vol. Xvi, Pl. vt. 


Centrophorus granulosus, Miiller and Henle ....-.......---.-.-------- +--+ +--+ ++ --22 e222 trees 
Outline from Miiller and Henle, Elasmobranchs, Pl. 33. 
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PLATE IV. 
12. Scymnodon ringens, Bocage and Capello...--.-------------+++--++ 202205 crete ett rre eter eee 
Drawing from Bocage and Capello, Peix. Plagiost., Vol. 1, PL.1, Fig. 1. 
13. Centroscymuus ccelolepis, Bocage and Capello....--..-----------+---+++++222+ +2222 -2 22 ere 2: 
Drawing by H. L. Todd, from No. 26219, U. 8. N. M., collected by the steamer Fish Hawk at 
Station 893, off Marthas Vineyard, N. lat. 39° 52’ 20’, W. lon. 70° 58’ 00”, in 372 fathoms. 
(About two-thirds natural size.) 
14,15. Scylliorhinus retifer, (Garman), Jordan...--..--------- +--+ +--+ +--+ ++ +++ e222 cere er eee eee 
Drawings by H. L. Todd, from No. 26745, U.S. N. M., collected by the steamer Fish Hawk at 
Station 896, in N, lat. 37° 26’, W. lon. 74° 19’, at a depth of 56 fathoms. 
PLATE V. 
16. Scylliorhinus profundorum, Goode and Bean...-....----------++ +--+ +225 e222 ee ee eee eee eee ee 
Drawing by M. M. Smith, from No. 35646, U. S. N. M., collected by the steamer Albatross at 
Station 2234, in N. lat. 39° 09’, W. lon, 72° 03’ 15”, at a depth of 810 fathoms. 
17. Spinax niger, Bonaparte...--...--.. ----- +++ <2 22 eee eee cee cee cee eee eee eee ee eee eee 
Drawing from Bonaparte, Fauna Italica. 
18. Pseudotriacis microdon, Capello. .....-.---..-.--. ------ +--+ 222 ee eee eee ene eee eee cee eee ee 
Drawing by H. L. Todd, from No. 32516, U. 8. N. M., from Amagansett, N. Y., collected by 
J.B. Edwards, keeper of Suffolk Life-Saving Station. (About one-seventeenth natural size.) 
19: Cetorhinus;maximus, Gunner. -20 52 ase ne oa eine ola rw einen fa alee tele te eS 
Drawing from Annales du Musée d’Hist. Nat. Paris, Vol. xviii, Pl. v1; reéngraved from Fish. 
Ind., Pl. 249, upper figure. 
PLATE VI. 
20) Pristiurus atlantious, Vaillanto----e-ciace< ocee pcm one cociemicinciee ase nom enmtea sea eaeee eateries 
Outline from Vaillant, Explorations Scientifiques du Travailleur et Talisman, Pl. 1, Fig. 1. 
21. Oxynotus centrina, (Linnieus), Rafinesque -.....-. ..-... - 2-22-22 5 2-2 0 ene oe eee was on nan an 
Drawing from Bonaparte, Fanuna Italica, Pl. 141. 
22. Chlamydoselachus anguineus, Garman .....-...-... <2... 1-02 2200 seo eens ene eee cence nee n sa == 
Outline from Day, Fishes of Great Britain and Ireland, Pl. CLXXxIv. 
PLATE VII. 
28. Raia Ackleyi, Garman’... 7-20 < onstec mee os eee cme einee eee misialeseeoeleie cle meaetneet ete ieee terete 
Drawing by J. C. Van Hook, from No. 43726, U. S. N. M., collected by the steamer Blake on 
Yucatan Banks, Gulf of Mexico. 
24. Raia Ackleyi ornata, Garman. 2-2-2255, 5522 \ees baleen se ene tene ee oe eee eects 
Drawing by J. C. Van Hook, from No. 43727, U. S. N. M., from the Museum of Comparative 
Zodlogy, collected at a depth of 138-142 fathoms. (Slightly enlarged.) 
PLATE VIII. 
2bs Raiavciroularis? Couch cee. ese. ac scee s.r eee eee eee Wosth c doskceeteecmeme eee cote 
Outline from Day, Fishes of Great Britain and Ireland, Pl. cLxxrv. 
26. Raia plutonia, Garman): --< .5-< 2.522 2si2s.2-- sce se secen ae ce eee soe Ree eee ee eee 


28. 


29 


30, 


. Raia radiata, Donovan 


. Raia levis, Mitchill 


Outline by J. C. Van Hook, from a specimen collected by the steamer Blake, in about N. lat. 
32°, W. lon. 78°, at a depth of 229-334 fathoms. 


PLATE IX. 
Drawing by H. L. Todd, from No. 23514, U.S. N. M., collected by the U.S. Fish Commission 
off Provincetown, Mass. (About four-sevenths natural size.) 
Raiajhyperborea, Collett~. 25. --.. 1-2. secs enceassc cee e eee ee ee eae eee ee eee 
Outline from Collett, Fishes Norwegian North Atlantic Expedition, Pl. 1x. 


Drawing by H. L. Todd, from No. 21577, U. S. N. M., collected by the steamer Fish Hawk at 
Station 771, in Narragansett Bay, at a depth of 8} fathoms. 


Raia granulata, Gill 


Drawing by H. L. Todd, from the type specimen, collected by Capt. Joseph W. Collins, of the 
Gloucester fishing fleet, on Le Have Bank. (About one-fourteenth natural size.) 
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28 


29 


en, ee 


pimpAlcposomusECopel nll) <2ee oo se.ses sles enis sons ele paws ia soa = a gee cea cee Sea so ayeicieini== === 2 -- 
Drawing by H. L. Todd, from type No. 33551, U.S. N. M., collected by the steamer Albatross at 
Station 2099, in N, lat. 37° 12’ 20’, W. lon. 69° 39’, at a depth of 2,949 fathoms. 


LIST OF PLATES AND FIGURES. oF 
PLATE X. 
lext page. 
plc himcera amonstrosa;, LINNBUS <2 ..6 22.6 2 cio oaec cosets ccced cee cee ccemctecesscccsce ccscee ance 31 
Outline from Bonaparte, Fauna Italica, Pl. 130. 
Some himM eranaminis gOaApelloiccc ce vsiscine sale scce-seacacs so-eeeaseces node de cee sae decscaceec ese cee 31 
Drawing by H. L. ead; from a specimen collected on the southeastern portion of Le Have 
Bank, in N. lat. 42° 40’, W. lon. 63° 23’, (About one-seventh natural size. ) 
33-35. Chimeera affinis, Capello a Se eee en oe ee 31 
Drawings by 8. F. Denton, from a specimen collected by the schooner Centennial, Capt. D. C. 
Murphy, off Banquereux, in N. lat. 48° 46’, W. lon. 59° 19’, (Natural size.) 
Bos Callorhynchus antarcticus, (linnwus).-...- 2.22 -.--- 222 Lecce cree coccesccaw sucecs coccccesccee 32 
Outline from Zodlogy of Beechey’s Voyage, Pl. xX11L. 
PLATE XI. 
Ditoomedarriotta maleighana, Goods and! Bean. <_--.2:- 2s. - sec cece cecsicece coca wedeee ames stds wececs 33. 
Drawings by M. M. Smith, from No. 35631, U. S. N. M., collected by the steamer Albatross at 
Station 2235, in N. lat. 39° 12/ 00’, W. lon. 72° 03’ 30’, at a depth of 707 fathoms. 
DITO earnotta haleighana, Goode and Beam. . =... <..c.0cccsc0seeces cine sc aees cece vaae siascccces 33 
Drawings by 8. F. Denton, from No. 35520, U. 8. N. M., collected by the steamer Albatross, at 
Station 2210, in N. lat. 39° 37’ 45’, W. lon. 71° 18’ 45”, at a depth of 991 fathoms. (About 
one and three-fourths natural size.) 
PLATE XII. 
PIMALCDOCeDlalus  TOStr a bus: IGS O's sinc a cclse cic cias'c,s-osicn s's a osinieosocisoa cine essence nideeseasacacccess 36 
Outline from Cuvier and Valenciennes, Histoire Naturelle des Poissons de la France, Pl. 566. 
PMA Le DOGEDHalus wii Selmi GUNtNOPteeea see aac soe ss wie sleet Raiele'= << dielaisisisoaiais sacs eesisesistsice~ ceescoss 38 
Outline from Giinther, Challenger Report, Vol. xxi1, Pl. Lv1. 
43. Conocara macroptera, (Vaillant), Goode and Bean. ...- 2.2.2. 2-222 22222 none eee e ne cone ese eee 39 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. x1, Fig. 2. 
Bae avhy GLOCtes MACTOIEpIS, Gunther. 32. 222. sces. ecu cbsccsansssecbeee Seen eeteceetas sceces sees 41 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. Lvu, Fig. A. 
PLATE XIII. 
fomeAlepocepnalus;Apassizit, Goode and Bean... 6 -se252 2 cscs cccccweee= ccs cossinices cshsisaseas sone 37 
Drawing by H. L. Todd, from No. 33056, U.S. N. M., collected by the steamer Albatross at Sta- 
tion 2030, in N. lat. 39° 29/ 45”, W. lon. 71° 43’, at a depth of 588 fathoms. 
Homolepocepualis productus, Gill 9. Se05 5 ann Sac as ar ec elmmimcinjnl occ on) =iajcieieia es maine waaleleie e='saie'eiele ca =e 37 
Drawing by H. L. Todd, from type No. 33341, U. S. N. M., collected by the steamer Albatross 
at Station 2035, in N. lat. 39° 26’ 16’, W. lon. 70° 02! 37’, at a depth of 1,362 fathoms. 
Aieealepocephalus) Bairdii, Goode:and Bean... <. 2. 2... 2120-2 2c2- se cece coos oben scssecce messes seems 38 
Drawing by H. L. Todd, from type No. 22468, U. 8. N. M. (Gloucester Donation No. 305), col- 
lected by Christian Johnson, of the schooner JVilliam Thompson, on the Grand Banks, in 200 
fathoms. (About one-fourth natural size.) 
iC onoodravichonaldi, Goode. and Bean. so.) 1.250% «sein. sce eave a cece sas ace tecsccacsesers 39 
Drawing by 8. F. Denton, from a specimen collected by the steamer Blake at Station CLXxu, 
in N, lat. 24° 36’, W. lon, 84° 05’, at a depth of 955 fathoms. 
PLATE XIV. 
49. Bathytroctes antillarum, Goode and Bean........---. ..---- --2. cece cone eee e cece ne eee e cee eee dt 
Drawing by M. M. Smith, from type No. 43739, U.S.N.M., collected by the steamer Albatross 
at Station 2394, in N. lat. 28° 38’ 30’, W. lon. 87° 02’, at a depth of 420 fathoms, 
50. Bathytroctes zquatoris, Goode and Bean. .-...----.---.-----------+--+------ 20-2222 eee eee eee M4 
Drawing by A. H. Baldwin, from a specimen obtained by the steamer 4/batross at Station 2793, 
in N. lat. 01° 03’, W. lon. 80° 15’, at a depth of 741 fathoms. 
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52. Pterothrissus gissu, Hilgendorf.......----.------------- +--+ ++ 22 eee eee eet eee ere rt eee 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. v1, Vig. A. (About one-half natural 
size.) 
PLATE XY 
53. Platytroctes apus, Giinther........---.--------------- +--+ + e222 ee eee eee eee ee ee eee tees 
Outline from Giinther, Challenger Report, Vol. xu, Pl. Lyin, Fig. A. 
54. Anomalopterus pinguis, Vaillant........-.--..------------ +--+ +222 22+ eee ee eee eee eee ee eee 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. x1, Fig, 4. 
55. Aulastomatomorpha phosphorops, Alcock...--....-.. ---- <2 -- 202 e525 = nn a5 2 ons noe nee 
Outline from Wood-Mason, Natural History Notes from H. M. Indian survey steamer Jnvestigator, 
No, 21, Fig.1. (One-half natural size.) 
56. Leptoderma macrops, Vaillant...-.. .... --.-2<--- + - 20-22 2202 nese 22 = nem eiennn = ane ee 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. xu, Fig. 2. 
PLATE XVI. 
57. Xenodermichthys nodulosus, Gtinther 2-2. < 2 <n) ae eens ola einalelel= =item eee = ae eete 
Outline from Giinther, Challenger Report, Vol. Xxu, Pl. Lyi, Fig. C. 
58. Aleposomus socialis, (Vaillant), Goode and Bean....-..-.-..---- +--+ +--+ 202+ 02-2 eee eee eee 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. xu, Fig. 1 
59. Microstoma rotundatum, (Risso), Giinther.---.-. 5... cc-cc2-2 nes ssloneoee eee eee eee ae 
Outline from Cuvier and Valenciennes, Histoire Naturelle des Poissons de la France, Vol. xvi, 
Pl. 544. 
60. arpodon;macrochir, (Gunther joo 2-2. se cee son ann adams ness Sales eece ee nee eae see areas 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. xivu, Fig. A. 
PLATE XVII. 
61. -Argentina' ‘silus, ((Ascanius);, Nilsson. << ccs. jn ssnmie ceiminn' soe ao cieisclee eee tee see eer eee 
Drawing by H. L. Todd, from No. 37801, U. 8. N. M., collected by E. H. Bunker, Fletchers Neck 
Life-Saving Station, Biddeford, Me. (About one-half natural size.) 
62. Argentina striata; (Goode.and Bean’ 25-52-22 -.2 ssc enle soo ee nee eee ee eee ee eee eae 
Drawing by A. H. Baldwin, from type No. 43858, U.S. N. M., collected by the steamer Albatross 
at Station 2402, in N. lat. 28° 36’, W. lon. 85° 33/ 30”, at a depth of 111 fathoms. 
63: ‘Bathylagus euryops, Goode'and Bean). 2oc2 2c sacs eee ene Sees See eee eee eee eee 
Drawing by A. H. Baldwin, from 31861, U.S. N. M., collected by the steamer Albatross in N. lat. 
39° 52’, W. lon. 70° 30’, at a depth of about 600 fathoms. 
64. Bathylagus Benedicti),Goodeiand: Bean: -- +2222 <.-2- neces = ae eee eee eee eee 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross at Station 2711, 
in N, lat. 38° 59’, W. lon. 70° 07’, at a depth of 1,344 fathoms. 
PLATE XVIII. 
60,66: “Bathysaurusferoz, 'Gtinther-pc.s..c- ce scee eee eeecese cea eae ete seme teats ee eee 


67, 68. Ipnops Murrayi, Giinther 


69. 


70. 


71. 


Drawings by H. L. Todd, from a specimen obtained by the steamer Blake at Station ccex1t, in 
N. lat. 89° 38’ 20", W. lon. 70° 56’, at a depth of 1,241 fathoms. 
Drawings by H. L. Todd, from a specimen collected by the steamer Blake at Station CCXXXx1n, 
in N, lat. 24° 36’, W. lon. 84° 05’, at a depth of 955 fathoms. (No. 67, three times natural size; 
No. 68, one and a half times.) 
Bathylaco nigricans, Goodeand' Bean... -.2 5. -asseee sence ne eee ee ee 


Drawing by A. H. Baldwin, from the type specimen collected by the steamer Blake at Station 
XXXIX, off Santa Cruz, in 2,393 fathoms. 


PLATE XIX. 
Chlorophthalmus Agassizii, Bonaparte. ......2--- ...<sosse< sos eee ne 
Drawing by A. H. Baldwin, froma specimen collected by the steamer Albatross at Station 2314, 
in N. lat. 32° 43’, W. lon. 77° 51’, at a depth of 159 fathoms. 
Chlorophthalmus’chalybeius,'\Goode-2.. -..-..-- «<0 ese eee ee ee 
Drawing by H. L. Todd, from No. 26092, U. S. N. M., collected by the steamer Fish Hawk at 


Stations 876-878, off Marthas Vineyard, in 120-142} fathoms. (About one and a half times 
natural size.) 
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. Chlorophthalmus truculentus, Goode and Bean 


. Benthosaurus grallator, Goode and Bean 
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Drawing by M. M. Smith, from the type specimen collected by the steamer Blake at Station Lu, 
off Barbados, in 218 fathoms. 


Drawing by H. L. Todd, from a specimen collected by the steamer Blake at Station CLXXIV, 
in N, lat, 24° 23’, W. lon. 84° 25’, at a depth of 1,850 fathoms. 


FLATE XX. 





em avly PLOLOIsiG@UbIUS, Va Ab <2 <2 i= seis - ose bem wis Focused weeieisS wie wees eewmeciees nec usincssiesstee 
Outline from Vaillant, Expeditions Scientifiques du Trayailleur et du ‘Palisman, Pl. 1x 
fombBachypreroisiquadrifilis, Gunther. --- << --cje< ccc eee nee sce cess Soccer eee cesses ccceeencse cece 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Blake at Station XCviit, 
off St. Vincent. 
omer atany PO LeLOIMt ONPIDES, AG UNORaa ona elecmiele ss ote =o a(ea selnis ies ee ainn == s oo ee secs eens secon ans 
Drawing by M. M. Smith, from No, 35635, U.S. N. M., collected by the steamer Albatross at 
Station 2225, in N. lat. 36° 05/ 30’, W. lon. 69° 51! 45", at a depth of 2,512 fathoms. 
PLATE XXI. 
fiferonacietia picolor, Goode and Bean)s.2c o..s.scc ac eas sae enee co sicee vis casa da cocsecce cece ceascces 
Drawing by H. L. Todd, from type No. 38202, U.S. N. M., collected by the steamer Albatross at 
Station 2724, in N. lat. 36° 47’, W. lon. 73° 25’, at a depth of 1,641 fathoms. (Enlarged one- 
half.) 
em CeLOomumlrsiGeillitsG.OOd On CSOs acer s se ieicic ccc nieis ws ciele osjo claie sisls i stnavsin osas se ace Ss ceca ames csce 
Drawing by M. M. Smith, from ee ype No. 3552 29, U.S. N. M., collected by the steamer Albatross 
at Station 2206, in N. lat. 39° 35’, W. lon. 719 24/ 30", at a depth of 1,043 fathoms, 
ROMGetOnTIN ISIS tOren Googe ald Beal. ass oe as oetes eaice eee os ace ee sc /ecec/sa as eysona sows sae Saee sae 
Drawing by M. M. Smith, from type No. 35634, U.S. N. M., collected by the steamer Albatross 
at Station 2222, in N. lat. 39° 03! 15’’, W. lone 70° 50! 45", at a depth of 1,535 fathoms. 
PLATE XXII. 
80. Myctophum punctatum, Rafinesque....-...----. ------ +--+ +--+ 2+ 2-22 eee ee ee eee ee eee eee 
Drawing by H. L. Todd, from No, 23369, U. 8. N. M., collected by Capt. Matt, Ryan and crew, 
Gloucester fishing fleet, on the Grand Bank. 
81. Myctophum opalinum, Goode and Bean. .......--.--------------- Seetin eee seneeee oan ae 
Drawing by J. C. Van Hook, from No, 43798, U.S. N. M., sealers. i the aie amer Mibatibes 
at Station 2585, in N. lat. 39° 08’ 30’, W. lon. 72° 17’, at a depth of 542 fathoms. (Natural 
size.) 
82. Myctophum Humboldtii, (Risso), Goode and Bean. ......-------------------+ 22-222 eee eee 
Drawing by J. C. Van Hook, from No. 43772, U.S. N. M., collected by the steamer Albatross 
at Station 2727, in N. lat. 36° 35’, W. lon. 74° 03/ 30’, at a depth of 1,239 fathoms. 
83. Myctophum Benoiti, (Cocco), Goode and Bean..-...--------------------------+++-+++++-2+- ++: 
Drawing by A. H. Baldwin, from aspecimen collected at Messina, Italy, by Prof. H. IH. Giglioli. 
84. Myctophum remiger, Goode and Bean. .....---..-----------+--- 222 coon ee neces cerns eee ee teee 
Drawing by J. C. Van Hook, from type No. 43792, U. 8. N. M., collected by the steamer -1lbatross 
at Station 2573, in N. lat. 40° 34/ 18”, W. lon. 66° 09! 00", at a depth of 1,742 fathoms, 
85. Benthosema Miilleri, Goode and Bean....--.--..---------- +--+ e222 ee ee eee ence eee 


86. 


88. 





Drawing by A. H. Baldwin, from No. 28839, U. 8. N. M., collected by the steamer Fish Hawk 
at Station 953, in N, lat, 39° 52’ 30’, W. lon. 70° 17/ 30”, at a depth of 724 fathoms. 


PLATE XXIII. 
Lampanyctus crocodilus, (Risso), Goode and Bean..-..--.-----.----++-+--++ 62222 eee ee eee 


Drawing by A. H. Baldwin, from a specimen collected at Nice, and obtained through the 
Royal Zoblogical Museum at Florence, Italy. 


. Lampanyctus Gemellarii, (Cocco), Goode and Bean ...-.-.-----------+-----++--+ e222 ee errr cee 


Drawing by A. H. Baldwin, from No. 44170, U. S. N. M., obtained from Messina by Prot. Eine 
Giglioli, director of the Royal Zoblogical Museum, Florence, Italy. 
Lampanyctus gemmifer, Goode and Bean.......----- ------------ ee eee ene ee etree cee 
Drawing by A. H. Baldwin, from type No. 35604, U.S. N. M., collected by the steamer Ibatross 
at Station 2201, in N. lat. 89° 39/45”, W. lon. 71° 35/15”, at a depth of 538 fathoms. 
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DEEP-SEA FISHES OF THE ATLANTIC BASIN. 
PLATE XXIV. 

Lampanyctus lacerta, Goode and Bean .-.----------++++++++-+++ Aine aYela\aleieiahols slelalateitectee eee eae 
Drawing by A. H. Baldwin, ee type No. 43778, U.S. N. M., collected by the steamer Albatross 

at Station 2401, in N. lat. 38' 30, W. lon. 85° 52’ 30”, at a depth of 142 fathoms. 
Lampanyctus Giintheri, Goode and Bean .......------------++eeee cere ter ester n tere eee 
Drawing by A. H. Baldwin, from type No. 43777, U. 8. N. M., (Gloucester Donation No. 199), 
collected by the schooner John Smith, Capt. Peter Johnson, on Georges Bank, in 45 fathoms. 
. Ceratoscopelus maderensis, (Lowe), Goode and Beans. coccsoce seis eee eis Coe ae eee 
Drawing by J. C. Van Hook, from No. 43776, U. S. N. M., eoiieneed by the steamer andiroe 
at Station 2528, in N. lat. 41° 47’, W. lon. 65° 37' 30”, at a depth of 677 fathoms. (Nearly 

twice natural size.) 

Lampanyctus alatus, Goode and Bean...... o secineccene oe cececece Seca ectele selene rete ceeleee tees 


Drawing by A. H. Baldwin, from type No. 43769, U. S. N. M., collected i the steamer Alba- 
tross at Station 2393, in N. lat. 28° 43’, W. lon. 87° 14’ 30”, be a depth of 525 fathoms. 


Diaphus theta, Eigenmann and Eigenmann ....-..... Sete podaac eleeisfencicws efeleleteieleetcearateteteta ate =5 
Drawing by A. H. Baldwin, from the typespecimen taken at moderate depth off Point Loma, 
near San Diego, Cal. 


PLATE XXV. 


94, Notoscopelus resplendens, (Richardson), Goode and Bean....-..s00-seee sees -ceeee sceeeesneeee 
Copied by A. H. Baldwin, from Richardson, Voyage of the Erebusand Terror, Pl. xxvu, Fig. 16. 
95. Notoscopelus castaneus, Goode and Bean .......-----.--- nie clelcleininiovalsioreteisinia sialetis slotetaeeeeia sisters 
Drawing by A. H. Baldwin, from type No. 31706, U. 8. N. M., collected by the steamer Fish 
Hawk at Station 1113, in N. lat. 39° 57’, W. lon. 70° 37’, at a depth of 192 fathoms. 
96. Notoscopelus caudispinosus, (Johnson), Goode ae Beallsccecc nsec eden cca eaaece ees 
Drawing by A. H. Baldwin, from No. 43768, U. S. N. M., collected by the steamer Albatross at 
Station 2569. in N, lat, 399 26’, W. lon, 68° 03' 30", at a depth of 1,782 fathoms. 
PLATE XXVI. 
97. Notoscopelus quercinus, Goode and Bean ......-... 20... e cee cece ee = cee eee c eee anne aerate 
Drawing by A. H. Baldwin, from type No. 43789, U. S. N.M., (Gloucester Donation No. 322), 
collected by Capt. Frank Carroll and crew, of the ponuonen Polar Wave, off St. Peter’s and 
Banquereux. 
98. Notoscopelus margaritiferus, Goode and Bean ........ oe niseie eens see coe eee ence 
Drawing by A. H. Baldwin, from No, 48774, U. S. N. M. W(Gisacenten Doowued 404), pollected 
by Capt. G. H. Curtis and crew, of the schooner Conuucion in N. lat. 44° 10’, W. lon. 58°, at 
a depth of 300 fathoms. 
99. Lampadena speculigera, Goode and Bean ........--2- 002 0-0 cnee ween eens Silencisenetesaeiocet 
Drawing by J. C. Van Hook, from type No. 43797, U. S. N. M., collected by the steamer Fish 
Hawk at Station 797, off aware: R. 1., at a depth of 164 fathoms. 
100. Collettia Rafinesquei, (Cocco), Goode and ae Bis sion, clere Fa ope aaaleete a cio ete teteratcteter seme iota eaten 
Drawing by H. L. Todd, from No. 33550, U. S. N. M., collected by the sane Anawaas at 
Station 2099, in N. lat, 37°12’ 20”, W. lon. = 39! 00", at a depth of 2,949 fathoms. 
PLATE XXVII. 
101. Hthoprora metopoclampa, (Cocco), Goode and Bean .........-.. Jes swieleiee eeiseececieseseerere 
Drawing by A. H. Baldwin, fromaspecimen collected by the steamer Albatross at Station, 2127, 
in N, lat. 19° 45’, W. lon. 75° 04' 00, at a depth of 1,639 fathoms; and a specimen from Mes- 
sina, obtained from Prof. H. H. Giglioli, director of the Royal Zoélogical Museum, Florence, 
Italy. 
102) 2ithoprora:lucida, Goode and Bean. 2c. < ccc bs concn cc sne ce cece cee eee eee 
Drawing by A. H, Baldwin, from No, 44084, U. S. N. M., collected by the steamer Albatross, at 
Station 2127, in N. lat. 19° 45’, W. lon. 75° a 00", at a depth of 1,639 fathoms. 
103. A&thoprora effulgens, Goode and bai o owin no, ee ie wivisie © seisiel se eleelecie = =e eee eee COREE ee eee 


Drawing by A. H. Baldwin, from No. 43770, U. S. N. M., collected by Capt. Cuddy and crew of 
the schooner Joseph O., on Brown’s Bank. 
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104, Rhinoscopelus Coccoi, (Cocco), Goode and Bean ........... 222.2 eee eee eee eee eee eee eee eee eee 
Drawing by J. C. Van Hook, from No. 43822, U.S. N. M., collected by the steamer Albatross, 
in a towing net, in N. lat. 399, W. lon. 722. ( ae twice natural size.) 
105. Tarletonbeania tenua, Eigenmann and Eigenmann ........-.--.---..---ee0 eee eee eee eee eee 
Drawing by A. H. Baldwin, from No. 41882, U.S. N. M., collected by C. H. Eigenmann, off 
Point Loma, near San Diego, Cal. 


106. Dasyscopelus asper, (Richardson), Goode and Bean......--....--.5..-222- 220 see eee eee eee eee 
Copied by A. H. Baldwin, from Richardson, Voyage of the Erebus and Terror, Pl, XXvul, big. 

105. 
MWpeklectronayrissol, (Cocco), (Goode and. Bean... . 22.2222. 5-206 scores cece wccennscaccecees cecaccsn 


Drawing by A. H. Baldwin, from No. 40062, U. 8S. N. M., from the Central Collee non of Italian 
Vertebrata, Royal Zodlogical Museum, Fee Italy. (Enlarged about one-half.) 


PLATE XXIX. 
1085109" Neoscopelus macrolepidotus; Johnson ...... 22. 22.2... sees ence ecco e ccc cncoeeeneeseee 
Drawings by M. M. Smith, from a specimen collected by the steamer Blake, at Station Xu, off 
Dominique, in 333 fathoms. 
110. Nannobrachium McDonaldi, Goode and Bean........----.--..--.- Pale IR aS cents aye te eee aie ee 
Drawing by S. F. Denton, from No. 35445, U. 8S. N. M., collected by the steamer Albatross, at 
Station 2182, in N, lat. 39° 25/ 30”, W. lon. 71° 44", at a depth of 861 fathoms. 


PLATE XXX. 


iieencaurolicusiborealis, (Nilsson), Glinther .....2 :2.- ---cscse.0 sec cc ve sewee cee cesstecceecscecucs 

t Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross, at Station 
2402, in N. lat. 28° 36’, W. lon. 85° 33’, at a depth of 111 fathoms. 

iim pIsEHOproculls SOleatuss, Viddllante coco .csicacwciance eae cl selt<ion se slemsns- ses sence sso eee Senses 


Drawing from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. xiv, Fig. 
1. (Nearly four times natural size.) 


il SeLchthyococcus ovatus, (Cocco), Bonaparte:.....--.'s<c<-s0sssnsiestccce ses canscsessesas sess cose 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. xrv, Fig. 2. 
114°) Cyclothone microdon, (Giinther), Goode and Bean ........2.2. .--26- -c00 sees cee cee sore ee coon 


Drawing by H. L. Todd, from No. 29833, U. S. N. M., collected by the steamer Fish Hawk, at 
Station 953, off Marthas Vineyard, in N. lat. 39° 52’ 30”, W. lon. 70° 17/ 30”, atadepth of 724 
fathoms. (Nearly twice natural size.) 


PLATE XXXI. 
iE HATNOGUSES IOAN SCHNOIC CD 2c see sea ass secietos es sasees sce Seeec.cesceces dares ss neeeccs-see 
Drawing by H. L. Todd, from No, 23420, U. S. N. M., collected by Capt. Charles Anderson and 
crew, of the Gloucester fishing fleet, in N. lat. 42° 08’, W. lon. 65° 35’, at a depth of 185 fath- 
oms. (About one-half natural size.) 
HGwGonostoma: denudatum, <Rafinesque -....- 200. secs conc cee sawn cncnee cacess once ease anes sees eons 
Drawing from Bonaparte, Fauna Italica, folio 119, Fig. 1. 
iivjGonuostoma brevidens, Kner and.Steindachner ....-- ------ 0---s--c0 wes cae nee co enns sees eeecns 
Drawing by H. L. Todd, from No. 33368, U. S. N. M., collec ted by the steamer Albatross, at Sta- 
tion 2077, in N. lat. 41° 09’ 40’, W. lon. 66° 02’ 20’, at a depth of 1,255 fathoms, (Slightly 
reduced.) 
118. Cyclothone bathyphila, (Vaillant), Goode and Bean. ......-.-...-.-- cece ee --- eee eee eee 
Drawing by A. H. Baldwin, from aspecimen collected by the steamer Albatross, at Station 2534, 
in N. lat. 40° 01, W. lon, 67° 29' 15”, at a depth of 1,234 fathoms. 


PLATE XXXII. 


119. Cyclothone elongata, (Giinther), Goode and Bean .........---------2-- +222 +e eeeeieemasepensas 
Drawing by A. H. Baldwin, from No. 33291, U. S. N. M., collected by the steamer Albatros., at 
Station 2039, in N. lat. 38° 19/ 26”, W. lon. 68° 20/ 20”, at a depth of 2,369 fathoms. (Nearly 
twice natural size.) 
120) Bonapartia pedaliota, Goode and Bean...-..-.2.-.0..02000 e-e2eeeeee cn nn ne cscs cnee ceteiccaseess 
Drawing by H. L. Todd, from the type specimens, collected by the steamer Albatross, at Sta- 
tion 2642, in N, lat. 25° 20’ 30”, W. lon. 79° 58’, at a depth of 217 fathoms. (Enlarged about 
one-half.) 


90 


a2 


91 


93 


4 


96: 


95 


96 


98 


98 


100 


101 


102 


gS ¥ 


DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


Text page. 


121. Warrella Blackfordii, Goode and Bean. .-. 2. ....66 coc ce coe ane cece we ceice ee <n) eee sales = 2 ol-=ilm 

Drawing by A. H. Baldwin, from type No, 44242, U. S. N. M., collected by the steamer Alba- 

tross, at Station 2376, in N. lat. 29° 03' 15’, W. lon. 88° 16”, at a depth of 324 fathoms. (Slightly 
reduced. ) 

122. Photichthys argenteus, Hutton. ....-..--.-. 2.2 eee cee eee cee ee eee cee cee ee eee eee nee 

Drawing trom Giinther, Chalienger Report, Vol. xxi, Pl. xtv. (About one-half natural size.) 

PLATE XXXIII. 

123, Astronesthes niger, Richardson...) .- cn - = 22 ote ore amie aie ivinimninjei= slain et ainim minint aal =) ol ol= a feta inate le at 

Drawing by A. H. Baldwin, from No, 34538, U. S. N. M., collected by Capt. Field, on a voyage 

from Mogador to New York, and presented to the Nz rional Museum by Mr. E. G. Blackford. 

124. Antronesthes gemmifer, Goode and Bean. - ... 2... 2. 15. on ccceee ns oneinccicin elem nic scl series sem 

Drawing by A. H. Baldwin, from type No, 24645, U.S. N. M., obtained by the schooner Polar 

JVave from the stomach of a halibut, in N. lat. 449 25', W. lon. 538° 12’, at a depth of 300 fathoms. 

125. Astronesthes Richardsonil, (Poey.: csc: secs sams seine ce eso see oes ee CE Pree eee oee eRe eeeere 


Drawing by M. M. Smith, from No. 35510, U.S. N. M., collected by the steamer Albatross, at 
Station 2202, in N. lat. 89° 88/00", W. lon, 71° 39! 45”, at a depth of 515 fathoms. 


PLATE XXXIV. 


126; Diplophos: teenia, |Giin thers sc. 3s :aec sere ere nessa els ele iniee eee ec Eee eer cere eeeeteie 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. 1v., (Enlarged nearly five times.) 
127. Stomias) ferox; Reinhardt ~ << 2227 see cesses - seceeciice seins wie see eee ere ee eee ees 
Drawing by H. L. Todd, from No. 23360, U. S. N. M. (Gloucester donation No. 490), collected 
by Capt. David Cammel and crew, of the Gloucester fishing fleet, at East Banquereux 
(Three-fitths natural size.) 
128; (Stomiasboa, (Risse); "Cuvien=-22 52-0 -ecer sea enn seas ene aoe eee eee eee eiete etaleter afar 
Drawing from Cuvier and Valenciennes, Histoire Naturelle des Poissons, Vol. xvut, Pl. 545, 
129; ‘Stoniiasaffinis,) Gunther sce cece een sicie cele winiatee cars eina eye soeicie sietesteeieeiee eee eerte rete) eysictainietereteistt 
Drawing from Giinther, Challenger Report, Vol. xxi, Pl. Liv, Fig. A. 
PLATE XXXV. 
130: Echiostoma’ barbatum, Lowe ] 2-32 01.<-2c<J2ccscicscice cee cee civic coe eee eR eee eee Cee e eee Eee 
Drawing by 8. F. Denton, from No. 35624, es ae N.M., collected by the steamer Albatross, at 
Station 2236, in N. lat. 39° 11’ 00”, W. lon, 72° 08/ 30”, at a depth of 636 fathoms. (Enlarged 
one-third. ) 
131, Hchiostoma margarita, Goodeland ‘Bean<=-2-c1- 2-3. deena ee ee ee Coenen eee eee eee 


132. 


133. 


134. 


135, 


136. 


137. 


138. 


Drawing by A. H. Baldwin, from type No. 39282, U. S. N. M., collected by the steamer ive 
tross, at Station 2394, in N. lat. 28° 38/ 30, W. lon. 87° 02’, oh a depth of 420 fathoms. 
Qpostomias micripnus, Giinthers. <<<. 2-55. jecaen saceenice coseceisiacle einer eae eee eee 

Drawing from Giinther, Challenger Report, Vol. xxu, Pl. tu, Fig. A. (About one-half 
natural size.) 
Grammatostomias'dentatus; Goodeand* Beane. 2c oc ce tees eee ne eee eee 
Drawing by H. L. Todd, from type No. 37370, U. S. N. M., collected by the steamer 4lbatross, 
at Station 2565, in N. lat. 38° 19’ 20’, W. lon. 69° 02/ 30’, at a depth of 2,069 fathoms. 
(Slightly enlarged.) 
PLATE XXXVI. 
Pachystomias microdon Giinther 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. Lut. 
Hustomiasiobscurus, Vaillant ..2-- 52-25 cojcrocie aoe eee eae eae ee ee 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. vim, Fig. 3. 
Bathophilusnigerrimus, Giglioli: —.2.. 5 J2vccsntccc eee ee eee ete eee 
Outline from Giglioli, ‘‘ Pelagos.” (Enlarged one-third.) 
Photonectes ‘gracilis, Goode and. Bean... 3-22 2. soe ee ee cn en ee eee 
Drawing by M. M. Smith, from the type specimen collected by the steamer Blake at Station xz, 
off Martinique, in 472 fathoms. 
PLATE XXXVII. 
Malacosteus niger, \yres: <<... <2 o8) Senne Saale cess coe connec ene ee 
Drawing by H. L. Todd, from No, 32169 U.S. N. M. (Gloucester Donation, No. 797). collected by 
Capt. Charles Anderson and crew of the schooner Alice G. Wonson, on the northeastern edge 
of Georges Bank, in 125 fathoms. (Enlarged two-thirds.) 
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139) Malacosteus choristodactylus, Vaillant....-.. 220... 0 0c. cee cence cene cone ceccce cceccecces cece 
Drawing from Vaillant, Expeditions Scientitiques du Vravailleur et du Talisman, Pl. vit. 
(Slightly enlarged.) 
iO ee notostomiasaGuerel, Collette. <5 222 .2seisccessosisccecnceccss cece Sid. siccvecenecces Saceaecaws 
Outline from Liitken, Spolia Atlantica, p. 281. (Three and a half times natural size.) 
Pile nnaimatostomiasiatrox;. ALCOCK tas sc cca cee cocci eee sce dincooseeewesiscwage qasess ssaceewece 
Drawing from Alcock, Annals and Magazine of Natural History, Vol. v1, Pl. vu, Fig. 7. 
PLATE XXXVIII. 
EEO CDI SALTS RLOLO xO O clartaleisie rt ne aelntaie haa ciole(s (sin vse corse oye Re eee aces ase seconat en case cece 
Drawing by H. L. Todd, from No. 20593 U. 8. N. M., obtained in a New York market by E. G. 
Blaektord. 
143. Paralepis borealis, (Reinhardt), Jordan and Gilbert.........2..........222222..-2--2-------- ee 
Drawing by H. L. Todd, from a specimen in the Academy of Natural Sciences, Montreal, 
Canada. 
Lec AueEaralepis| COTERONOIGES; IRISSO%. «52m ccne cia ceicc de ceee Soa cceSewstiese eeccee des vewescsecesscte 
Outline from Bonaparte, Fauna Italica, Pl. xxvii. 
ae SUC om iy alin awh an MES WOcs onetime cise nas aes ease aces os Scee ateeteases cs eeessecesesecaceces 
Outline from Bonaparte, Fauna Italica, Pl. xxvii. 
iE OCLONCOSLOMUSA DY AlINUS) COSCO: sa = vise scislealets sjaes sigrara/s'a'n seni clas sia wad Stas sins oS aie wee Sie cisewesieleee 
Outline from Giinther, Challenger Report, Vol. Xxu, Pl. Lu, Fig. A. 
PLATE XXXIX. 
Oe SLCLUOD LY <NGia DANA POW Osc ce a cae cee cies sie Secon. cisint cee’ s 6s oe esis sone ncecsesseconmeatnes 
Drawing by H. L. odd, from a specimen obtained by the steamer Blake at Station Cccxv1, in 
N. lat. 32° 07’, W. lon. 78° 37’ 30”, at a depth of 229 fathoms. 
IAG eS CEPHOp Ly sc Clap Nala WO WO in = sisi a aisis ts a cicie w1os e ara siecle waisie e oibiv aie ais'a'e isle Siz a\sim'eaia'wwe'gid 2 eictasiascis 
Drawing by H. L. Todd, fromaspecimen collected by the steamer Blake at Station CCCXXIL, in 
N. lat. 33° 19’, W. lon. 76° 12’ 30’, at a depth of 457 fathoms. 
IieALeyTOpDeleCusNemiPymnNus, COCCO.a.<-5 22s 2s ce ors ee ose ews enc cene ecies rece s~ss5s ee ceencasccs 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross at Station 
2117, in N. lat. 15° 24’ 40”, W. lon. 63° 31’ 30”, at a depth of 683 fathoms. 
148. 148A. Argyropelecus Olfersii, (Cuvier), Cuvier and Valenciennes.........--.-----.------------ 
Drawing by H. L. Todd, from No. 33393 U. 8. N. M., collected at Station 2075, in N, lat 41° 
40' 30’, W. lon. 65° 35’ 00”, at a depth of 855 fathoms. (Natural size.) 
tee Olvapnus: SpinoOsuss, Guntoers.c2 o=scjsece 4aemiee ccm cosee stem oes ea eaysiosiaaictene seecererceer cesses 
Drawing by H. L. Todd, from No, 37860 U.S. N. M., collected by the steamer Albatross at 
Station 2393, in N. lat, 28° 43/ 00, W. lon. 87° 14/ 30”, at a depth of 525 fathoms. (Twice 
natural size.) 
PLATE XL. 
HEU MmOMORUGISe TOMEI GUN bIOL Ss rc oc 2 iecisiae ae cicP siete widiese(a esis ca cs cisarcescsicocesueetsves sseeseee 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. Lu. 
MCT ACATIENUSHCLORy GUN bHEL ss.00 sec ---so emcee neees Soe ees ecined Sie citieciesaeiselses se cian Serene oo seree oS 
Outline from Giinther, Challenger Report, Vol. xxm, Pl. Lu, Fig. D. 
iaaetialOsaubuse Omen OHNSONe ses. =. c.c+ occ os se- seems ecacisc scones sc sop scceacese sates essa sac= 
Drawirg by A. H. Baldwin, from No. 34418 U.S. N. M., collected by the steamer Albatross at 
station 2181, in N. lat. 39° 29’, W. lon. 71° 46’, at a depth of 693 fathoms. 
ibseedialosaurus Vohbnsonianus; Vaillant =... 2. -<-2--.<cce. -so2 en ace ese ce csee nese cord oe sea seecncene 


Drawing from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. Xv, 
Fig. 2. 


PLATE XLI. 


- Aldrovandria rostrata, (Gtinther), Goode and Bean .........-.- -------+ - 2+ sees cece ee eee eee 


Drawing from Giinther, Challenger Report, Vol. xxi, Pl. “Ix. 


. 155A. Aldrovandia macrochira, (Giinther), Goode and Bean ......---.-------+---------++-+---- 


Drawings by H. L. Todd, from a specimen collected by the steamer Blake at Station Liu, off 
Havana, in 242 fathoms. 


. Aldrovandia phalacrus, (Vaillant), Goode and Bean .......-.--..----------0 e222 ee eee teens 


Drawing from Vaillant, Expeditions Scientiliques du Trayailleur et du Talisman, Pl. Xvi. 
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PLATE XLII. 
Text page. 
157. Aldrovandia gracilis, Goode and Bean. 58 setcte Baro naDaocoocccnsesosces URI! 


Drawing by S. F. Denton, from a specimen collected by. the eee amer Blake at Station Lxx, off 
Guadalupe, at a depth of 769 fathoms. (About one-half natural size.) 
158. Aldrovandia pallida, Goode and Bean ..--...---------++-----+ +++ eee seen ee rere rere e eee cee 
Drawing by H. L. Todd, from the type specimen collected by the Steamer Blake at Station 
cLxxut, in N. lat. 24° 36’, W. lon. 84°05’, at a depth of 955 fathoms. (About seven-twelfths 
natural size.) 
159. Congermureena flava, Goode and Bean....-..-.--.------ ---- ----++ +--+ ++ eeee sete sere teers 
Drawing by H. L. Todd, from a specimen collected by the steamer Albatross at Stations 2121 and 
2122, between N. lat. 10° 37’ 40’, W. lon 61° 42’ 40”, and N. lat. 10° 37’ 00’, W. lon. 61° 44/ 22”, 
at a depth of 31 to 34 fathoms. (Five-sevenths natural size.) 
160, Uroconger vicinus, Vaillant ........---.-------2------ -- eee cece ee eer e en eee ce ee en neee 
Drawing by H. L. Todd, froma specimen collected by the steamer Albatross at Station 2161, in 
N. lat. 23° 10! 36”, W, lon. 82° 20! 28”, at a depth of 146 fathoms. (Slightly reduced.) 


PLATE XLIII. 


161. Simenchelys parasiticus, Gill......... pee intaie tote alalele cial sleieieistarteienetscetate ate te ketal eletetelee tale alee eaten 
Drawing by H. L. Todd, from No. 21673, U. s. N.M., collected by Capt. N. McPhee, of the 
Gloucester fishing fleet, near Sable Island Bank. (Genentiontne natural size.) 
162. Dlyophis brunneus, Gilbert --....- <2. 0022-2 concen e - == nse ea = on eens venice nei melee |= =a 
Drawing by A. H. Baldwin, from type No. 44403, U.S. N. M., collected by the steamer Alba- 
tross, off the Galapagos Islands. 
163. Hoplunnis Diomedianus, Goode and Bean ...... aw ieie'cc Sawisic guneete Smear Sereral tates entree eres aera 
Drawing by J. C. Van Hook, from type No. 44240, U.S. N. M. iy eollenten by the steamer Alba- 
tross at Station 2402, in N, lat. 28° 36’, W. lon. 86° 50’, at a depth of 111 fathoms. 


PLATE XLIV. 


164. Synaphobranchus pinnatus, (Gronovius), Giinther. .............--22. -222 eee eee eens eee eee 
Drawing by H. L. Todd, from No. 21681, U.S. N. M., collected by Capt. Olsen, of the Gloucester 
fishing fleet, on Le Have Bank. (Three-fifths natural size.) 
165. Histiobranchus ‘infernalis) (Gilli... . 2.2 522 cic -ccw eo cee fee ene = eee eee Eee eee eee Lees 
Drawing by H. L. Todd, from No. 38205, U.S.N.M., collected by the steamer Albatross at Sta- 
tion 2727, in N. lat. 86° 35’, W. lon. 74° 03/ 30”, at a depth of 1239 fathoms. 
166. Pisoodonophis cruentifer, ‘(Goode and Bean... <2. 2.21 nsec soc oleae ne ee eee eee eee 
Drawing by A. H. Baldwin, from No. 28938, U.S.N.M., collected by the steamer Fish Hawk 
at Station 1035, in N. lat. 39° 57’, W. lon. 69° 28’, at a depth of 120 fathoms. (Slightly re- 
duced.) 
167. Myrus pachyrhynchus, Vaillant.................... bss ae ladee Ouiicte s wisbegecesiouce Saiee eect aiohe 
Drawing from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. v, Fig. 1. 
(About one-half natural size.) 
168. Venefica procera, (Goode and Bean), Jordan and Davis............ svtcsheaeceren ce cepenicseseeen 
Drawing by H.L. Todd, from a specimen collected by the Blake at Station CLI, in N. lat. 
16° 43° 45", W. lon. 62° 16 12”, at a depth of 303 fathoms. (Seven-twelfths natural size.) 
169, 169A, B.. Derichthys’ serpentinus, Gillis. 2s. 5222 so. sec cenee cece ene eee eee 
Drawings by H. L. Todd, from type No. 33523, U. S. N. M., collected by the steamer Albatross, 
at station 2094, in N, lat. 39° 44! 30’, W. lon. 719 04’, at depth of 1,022 fathoms. 


PLATE XLVI. 


170: Nemichthys ‘scolopaceus; Richardson. - .2s<--s-2eecscen Seleeesiesecisne cee cease eee eee 
Drawing by H. L. Todd, from a specimen collected by William Parsons, on East Georges Bank. 
Vi; babichthys carinatus, Gilland Ryder:.--.... 2-2. secceee secs eee eee eee 
Drawing by A. H. Baldwin, from type No. 33369, U. S. N. M., collected by the steamer Alba- 
tross, at station 2076, in N. lat. 41° 13’, W. lon. 65° 33/30”, ata depth of 906 fathoms. (Slightly 
reduced.) 
liz. iabichthys elongatus;/Gilland Ryder: ..22.. .22----.<cse esos sce eee en 
Drawing by A. H. Baldwin, from type No. 33577, U. S. N. M., collected by the steamer Alba- 
tross, at station 2100, in N, lat. 39° 22’, W. lon. 68° 34 30”, at a depth of 1,628 fathoms. 


138 


138 


139 


141 


146 


145 


147 


148 


9 


161 


153 


—_— 


poeay 


173. 


. Labichthys infans (after Giinther) 


. Serrivome: Beanii, Gill and Ryder 


LIST OF PLATES AND FIGURES. 


PLATE XLVII. 


ar 


Text page. 


fabichthysiintans; (Giinther), Goode and Bean --.- 2. occ cess ecscccsicces ccecs cass ccesecccee 

Drawing by A. H. Baldwin, from ae No. 44239, U. 8S. N. M., collected by the steamer Alba- 

tross, at station 2859, in N. lat. 55° 20’, W. lon. 156° 20’, at a depth of 1,569 fathoms. (About 
one-half natural size.) 


Outline from Giinther, Challenger Report, Vol. xxu, Pl. Lxut. 

Drawing by A. H. Baldwin, from No. 33383, U. S. N. M., collected by the steamer Albatross, at 
station 2075, in N. lat. 41° 40! 30”, W. lon. 65° 28’ 30’, at a depth of 855 fathoms. (About 
one and two-thirds natural size.) 


PLATE XLVIII. 





Inte ern Aaa Lh a GOO las eevee seem Assos ease soe «sea cevscacen cote essesssee a= -aieas Seles 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. tiv, Fig. D. (About natural size.) 
ie runy phanyis Pelecanoides,, Vaillant. 22.5.1. -02 ececccs~ ne ances cocecs as scetemceneseeessnnene ns 
Drawing from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. Xvi. 
(About one-half natural size.) 
lisusaccopharyns fapellum, Mitchill, . 22.2. 22.1.6 +s- cee anes coeeee sone ce ences seme cecccescrn oes 
Drawing from Giinther, Challenger Report, Vol. xx, Pl, Lxvi. (Enlarged about one-half.) 
PLATE XLIX. 
179, 180. Saccopharyn=x flagellum, Mitchill .......... 2.2.2 -200 - 2-2 eos cee eee eee cee eee Sais 
Drawings by H. L. Todd, from No. 37988, U. 8. N. M., collected by the steamer Albatross, at 
station 2717, in N. lat. 38° 24’, W. lon. 71° a at a depth of 1,615 fathoms. (No. 179, one- 
third natural size; No. 180, one-half.) 
fein e2zsiGastrostomus Bairdii, Gill and Ryder. --.. 2-2. 0.25 <2 -<2-- coc cen ene coeces one e-onse ee seco 
Drawings by H. L. Todd, from No. 33386, U.S. N. M., collected by the steamer Albatross, at sta- 
tion 2074, in N, lat, 419 43’, W. lon. 65° 21/50", at a depth of 1,309 fathoms. 
PLATE L. 
i8o; NWotacanthus nasus, Bloch... 26. 0.c00s cscs -2c ce cece ss cone cece eeens maieieieteae efeisisie s'atalales siete = 
Drawing from Cuvier and Valenciennes, Histoire Naturelle des Poissons de la ees Pl. 241. 
tem Obacanthus analisy Gill... 22s s2-2 coco sosee-eene ne satniceesgescss Seseeas net se eekt meee scesc== 
Drawing by H. L. Todd, from type No. 37856, U. 8. N. M., collected by the steamer Albatross, 
at station 2677, in N. lat. 32° 39’, W. lon. 76° 50’ 30”, at a depth of 478 fathoms. (About one- 
half natural size.) 
TeheNotacanthus Bonapartii, Risso. ..-.-2.---..6sseccessccseesascecene centers ces ncssse sens ence 
Drawing from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, PIS SOCVEL, 
Fig. 2. (Reduced about one-third.) 
186. Notacanthus phasganorus, Goode.......---.---200 eee eee cece eee cee ee eens eee nett eens 
Drawing by H. L. Todd, from type No. 25972, U.S. N. M., collected by Capt. Briggs Gilpatrick, 
of the schooner Gatherer, from the stomach of a Ground-shark, on the Grand Bank of Newfound- 
land, (One-fourth natural size.) 
PLATE LI. 
187. Gigliolia Moseleyi, Goode and Bean_...--..--.--------------22 +e 2 eee ee reece crete cece . 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. Lx1, Fig. C. (One-half natural size.) 
188. Polyacanthonotus Rissoanus (De Filippi and Verany), Giinther....--.-----.-------------+---- 
Drawing from Vaillant, Expeditions Scientifiques du Trayailleur et du Talim: an, Pl. XXVII. 
189. Macdonaldia rostrata, (Collett), Goode and Bean.........--.-----------------222 eee reer eres 
Drawing by M. M. Smith, from type No. 35601, U.S. N. M., collected by the steamer Albatross, 
at station 2216, in N. lat. 39° 47’, W. lon. 70° 30! 30”, at a depth of 963 fathoms. 
190. Lipogenys Gillii, Goode and Bean....-.--..----00 --20 +225 --- 2 eee ee eee cence teense 


Drawing by H. L. Todd, from No. 39212, U.S. N.M., collected by the steamer Albatross, at sta- 
tion 2742, in N. lat. 37° 46’ 30”, W. lon 73° 56’ 30”, at a depth of 865 fathoms. (About one- 
half natural size.) 


153 


159 


157 


159 


165 


166 


167 


169 


170 


171 


173 


12* DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


PLATE LII. 
Text page. 


191A. B. Notacanthus analis, Gill ....--. ---- -- <== = 25 --(s ee eso ciciers Seer n cs Soa Seas ein cae 165 
Drawings by A. H. Baldwin, from No, 37856, U.S. N. M., collected by the steamer Albatross, at 
station 2677, in N. lat. 32° 39’, W. lon. 76° 50’ 30", ata | depth of 478 fathoms. 


192A, B. Notacanthus sexspinis, Richardson .....-----------+----+2+-2rerrccrree crt tree ee rete cees 163 
Drawings from Giinther, Challenger Report, Vol. Xx1, Pl. LxI, Fig. a. 

193. Gigliolia Moseleyi, Goode and Bean. hee ao eee ee rae ee ee nal etetaieta setae tee LOG 
Drawing from Giinther, Che silengee mepons Vol. xxu, Pl. Lx1, Fig. C. 

191A, B. Polyacanthonotus Rissoanus, (De Filippi and Verany), Giinther....---.------------------ 170 
Drawings from Giinther, Challenger Report, Vol. XXII, Pl. EXT. 

195A, B. Macdonaldia rostrata, (Collett), Goode and Bean....----------------+---- +--+ err errs terres 171 


Drawings by A. H. Baldwin, from Nos. 35601-2, U.S. N. M., collected by the ste: umer Albatross, 
at station 2216, in N. lat. 39° 47’, W. lon. 70° 30’ 30”, at a depth of 963 fathoms. 
196A, B. Lipogenys Gillii, Goode and Bean.-.......----------- +--+ ++ -+---2 see ree cree certs ces 173 
Drawings by A. H. Baldwin, from No. 39212, U.S.N. M., collected by the steamer Albatr 088, at 
station 2742, in N. lat. 37° 46’ 30”, W. lon. 73° 56’ 30”, at a depth of 865 fathoms, 


PLATE LIII. 


197. Beryx splendens, Lowe .......--..------------- +--+ --- 2 eee eee eee cent eee eee sete ce cses 176 
Drawing by M. M. Smith, from a specimen collected by the steamer Albatross, at station 2415, 
in N. lat. 30° 44’, W. lon. 79° 26’, at a depth of 440 fathoms. 
198. Melamphaes typhlops, (Lowe), Giinther ..-.---.------------------ +--+ ++ ee sees cere rete eee eee 177 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. v, Fig. A. 
199. Scopelogadus cocles, Vaillant ...-...-...------------------ +++ +--+ + eee eee cree cette reece 182 
Drawing from Vaillant, Expeditions Scientifiques du Travailleur et du aber He exOXc Vile 
(Shghtly reduced.) 
200. Poromitra capito, Goode and Bean....-..-... 2-2-2 12s scene w esas cone eninie ee nere=ane =e onion 183 
Drawing by H. L. Todd, from a specimen collected by the eteonee Blake, at station CCCXX VIM, 
in N. lat. 34° 28’ 45”, W. lon. 75° 22’ 50”, at a depth of 1,632 fathoms. (Two and two- 
sevenths natural size.) 
200A. Plectromus crassiceps, (Giinther), Goode and Bean ......--..-----.. ssc. cece ee eee eee neon 180 
Drawing trom Giinther, Challenger Report, Vol. xxu, Pl. vii, Fig. B. 


PLATE LIV. 
201. Plectromus suborbitalis, Gill 


Drawing by H. L. Todd, from type No. 33271, U. S. N. M., collected by the steamer Albatross, 
at station 2036, in N. lat. 38° 52’ 40”, W. lon. 69° 24/ 40", at a depth of 1,735 fathoms. (One 
and three-fifths natural size.) 
202. Plectromus: Beanii, (Giinther), Goode/and Bean. -....,...--. --.2cse sc eteeeeinee seen eee eee 179 
Drawing by 8. F. Denton, from No. 33378, U.S. N. M., collected by the steamer Albatross, at 
station 2075, in N. lat. 41° 40’ 30”, W. lon. 65° 35’, at a depth of 855 fathoms. 
203. Anoplogaster cornutus, (Cuvier and Valenciennes), Giinther................--.---.---2---+---- 184 
Drawing by H. L. Todd, from No. 33559, U. 8. N. M., collected by the steamer Albatross, at 
station 2101, in N. lat. 39° 18’ 30’, W. lon. 68° 24’, at a depth of 1,686 fathoms. 


PLATE LY. 


204) 202A", \Caulolepisilongidens, Gill. sc<- <2 5. 2c... co cen s soece eee eee nen eee eee 185 
Drawings by H. L. Todd, from No. 33270, U.S. N. M., collected by the steamer Albatross at 
station 2034, in N. lat. 39° 27’ 10’, W. lon. 69° 56! 20", at a depth of 1,346 fathoms. 
205-;Stephanobery=’ Mone, Gill: 2.2 /scs...c252 52 osc en coset ee ee eee 186 
Drawing by H. L. Todd, from No. 33445 U. S. N. M., collected by the steamer Albatross at 
station 2077, in N. lat. 40° 09/40", W. lon. 66° 02/20”, at a depth of 1,255 fathoms. (About 
three times natural size.) 


PLATE LVI. 





206:-Stephanoberyx; Gilli) Goode ‘and ‘Bean. :-:---.-- 2. $224 oe ese eee ee eee 187 
Drawing by H. L. Todd, from type No. 33555, U. S. N. M., collected by the steamer Albatross at 
station 2099, in N. lat, 37° 12° 20’, W. lon. 69° 39 00", at a depth of 2,94) fathoms 
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Text page. 
@crachichthys»Darwinnil,, JOHNSON. .s.54 2220-5 ssasecescrcclcecececs saan ce acueeceece sdecaeacacee 188 


Drawing from Steindachner and Deederlein, Denkschrift d. k. Akademie d. Wissenschaften 
Vol. xtyvir, Pl 1. 





208. Hoplostethus mediterraneus, Cuvier and Valenciennes........-...2.2.222..-222.-2---- 2-2 eee 189 
Drawing by A. H. Baldwin, from No, 43624, U. S. N. M., collected by the steamer Albatross at 
station 2659, in N. lat, 28° 32’, W. lon. 78° 42’, at a depth of 509 fathoms. 
PLATE LVII. 
PU dm Ly ESLLOD SevlOl CUS DOM cc wc mare eeiee wien sos miatinaisielnala a sacicisscielsccee teaches sesecsesseps occ 195 
Drawing by 8. F. Denton, from type No. : U.S. N. M., collected by Capt. Thomas 
Thompson, of the Gloucester fishing fleet, on Le Have Bank, at a depth of 125 fathoms. 
(One-seventh natural size.) 
lO mUVeLEUIS) DLEDIOSUS COCCOE <6 - Sicnisic ccc cise nciec see cie'e eee obo bees hecend ecteectecesnténces idcecone 196 
Drawing by J. C. Van Hook, from a specimen collected by Capt. Thompson of the schooner 
M. A. Baston on Georges Bank. 
ilbeeDINNUla MaAeistralis! POCY <2 cee ce cc csee cose tee sce sees cede cocen teens see cecesccceeclts sews 198 
Drawing by H. L. Todd, from No. 37238, U.S. N. M., collected by the steamer Albatross in the 
Carribbean Sea. (About one-third natural size.) 
212. Dicrotus parvipinnis, Goodeiand Bean... ......2-- 222. c-eccces eens coos een ces cenece cnccasceeces 201 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Albatross at station 
2601, off Cape Hatteras, in N. lat. 34° 39/ 15”, W. lon. 75° 33! 30”, at a depth of 107 fathoms. 
PLATE LVIII. 
213. Lepidopus caudatus, (Euphrasen), White....-...---. 2.22. eee eee eee ce cece cen ee cee cans 208 
Drawing by A. H. Baldwin, from No. 10115, U. 8. N. M., collected by John Xantus, off Cape 
St. Lucas. 
eta OscyIMeLOpOIW teonlabus, POCY sc ca cicncww swciccis se ceeeueciwa sesie meseccles ene Soca secsietesee cece 204 


Drawing by H. L. Todd, from No. 5735, U. 8. N. M., collected by Prof. Félipe Poey at Havana, 
Cuba. (About two-ninths natural size.) 


ibenthodesmus,atianticus, Goode and Bean... 2. ----5..2-2.60sscc0secsseeccscas codecs scceweoees 205 
Drawing by H.L. Todd, from type No. 29116, U.S. N.M., taken from the stomach ofa halibut, 
by Capt. R. Morrison, of the schooner Lawra Nelson, onthe west edge of the Grand Bank of 
Newfoundland, in 80 fathoms. (About one-third natural size.) 
PLATE LIX. 
Mee pNaAHOPUSLOALDO MMO W Ones aes Som on win totale eee soe = oan oe meee te wicmice seen saseseriecclescicas 207 
Outline from Giinther, Challenger Report, Vol. xx, Pl. vil, Fig. A. 
SLIICHINTUS LEPtuIUus, | TANNGUS: .-occc <cecerveswi ere de mcsecte oes sd ecews cmcis doce clas tee cleee seers 208 
Drawing by H. L. Todd, from No. 18028, U.S. N. M., collected by Dr. Janeway, U.S. Navy, at St. 
Augustine, Fla. 
mreterachisscarolinus, (Cuvier and Valenciennes: s..<c<<<s.s>cees- Scns eae scnee coen $006 205 ce asu.s 212 
Drawing by H. L. Todd, from No. 37861, U.S. N. M., coliected by the steamer Albatross at station 
2660, in N, lat. 28° 40’ 00’, W. lon. 78° 46’ 00’, at adepth of 504 fathoms. (Enlarged one-half.) 
PLATE LX. 
mcolyphcena hippusus: Linnsus (Old male) 2.2.2... .s-c2c+ ses wa 0s se ace sso see/a sce cess nas cess 209 
Drawing by H. L. Todd, from No. 16482, U.S. N. M., obtained in Fulton Market, New York City, 
by E. G. Blackford. 
MmCoLnypocena hippurus, Winneus: (YOUNG)... .200 -2se02--se. cee nenc eee cane ca cere ens wa cess ce -a50 209 


Drawing by H. L. Todd, from No. 16484, U.S. N. M., obtained in the Fulton Market, New York 
City, by E.G. Blackford. 


ZAveEB COnypicena NIppPULUS, WiNNRUS 2.4: -<iccen,ccec cee ose eciecwiencinscceesssinecvesecnessieaces 209 
Sketches from Liitken, Spolia Atlantica, I, p. 486. 
PLATE LXI. 
imGrammicolepis brachiusculus, Poey..2<- <2 -25. 25-255 von ce~ vss ceccees es ontees rs eeecnee sie ces- 218 


Copied from a drawing by Shufeldt, Journal of Morphology, Vol.u. (One-third natural 
size.) 
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222. Centrolophus pompilus, (Gmelin), Cuvier and Valenciennes...--.---+- +--+ +++ --++2022022222-- 
Drawing by 8. F. Denton, from a specimen obtained at Dennis, Mass., by Vinal N. Edwards. 


(About two-thirds natural size.) 


223. Schedophilus medusophagus, Cocco -..-.-------------+--++--22 cree rrr tte rere 
Drawing from Giinther, Transactions of the Zodlogic al Society of London, Vol. x1. Pl. LXvi. 


PLATE LXII. 


224. Icosteus enigmaticus, Lockington ..-.--...---------+----++ +++ --+ eee eee e eee eet eee eee sSecces 
Drawing by Giinther, Challenger Report, Vol. xxu, Pl. xtrv. (Slightly reduced. ) 


225. Acrotus Willoughbyi, Bean.....-..----------------+----+- +--+ 222222 een eee eee eee eee 
Drawing by S. F. Denton, from No. 39340, U.S. N.M., collected off the coast of Washington, 
by Charles Willoughby. (About one-ninth natural size.) 


226. Icichthys Lockingtonii, Jordan and Gilbert......--..----------------------+--+2 22-2 eee eee 
Drawing by A. H. Baldwin, from No. 27397, U.S. N. M., collected off the coast of Washington. 
(Slightly reduced.) 
PLATE LXIII. 
227. Nomeus Gronovii, (Gmelin), Giinther.......-..----- -- 2. -cee nee ences nnn eens omens nese a: 
Drawing by H. L. Todd, from a specimen collected by the steamer Albatross at station 2647, in 
N. lat. 25° 48’ 00’, W. lon. 80° 04/ 00”, at a depth of 85 fathoms. (Enlarged one-third.) 
228. Psenes’ pellucidus, Liithken <2 oo. 2 soc. 5 /cietein ajeynie ow ome wle =n elec lam = ental ee in) eae toate etoile 
Drawing by M. M. Smith, from No. 35415, U.S.N. M., collected by the steamer Albatross at 
station 2171, in N. lat. 87° 59’ 30”, W. lon. 73° 48’ 40”, at a depth of 444 fathoms. 
229: Psenes; maculatus, Dniitken So = 2 - acca niewaeye intone eine oa feiwln = =lejwra ln atelal oe ae eet eer eae 
Drawing by H. L. Todd, from No. 39329, U.S. N.M., collected by the steamer Albatross at sta 
tion 2628, in N. lat. 32° 24’, W. lon. 76° 55’ 30’, at a depth of 528 fathoms. (Nearly twice 
natural size.) 
PLATE LXIV. 
230: Luvarus imperialis, Rafinesque:....... <.<3-.2222- co ccn e vc ce eeiseoelseenaeie seen spiseencces 
Outline from Day, Fishes of Great Britain and Ireland, Pl. XLim1. 
231. Glossamia'pandionis, Goode;and Bean ~~. -- 2. feo. e-em tee ee es eet ee eee eee ee eeeee 
Drawn by H. L. Todd, from type No. 26628, U.S.N.M., collected by the steamer lish Hawk at 
station 897, in N. lat. 387° 25’, W. lon. 74° 18’, at a cept of 1574 fathoms. (Enlarged about 
one-fourth.) 
282. Verilus.sordidus, ‘Poey.. 22.2... 522.2 cos clecmnie ceeew ecioete nie = -b ee Bee Ree See eee eee eee 
Drawing by A. H. Baldwin, from No, 12565, U. 8. N. M., collected by Prof. Félipe Poey, otf 
Cuba. (Slightly less than one-half natural size.) 


PLATE LXV. 


233,204, &. Cyttus hololepis,; Goode and Bean: ..-.:...-|--- ---m-cc~saeeeneeeeeoee ee een CeEeeneeee 
Drawings by H. L. Todd, from type No. 39296, U.S. N.M., collected by the steamer Albatross 
at station 2358, in N, lat. 20° 19’, W. lon. 87° 03’ 30", at a depth of 220 fathoms. (Enlarged 

nearly one-half.) 


234. Diretmus argenteus, Johnson 


Drawing from Johnson, Proceedings of the Zoélogical Society of London, Pl. Xxxv1i. 
230. Antigonia' Capros; WOWO (ccc +.wecics- ssa occ neoale Jonek Waseca ean cee Een EERE eee 
Drawings from Temminck and Schlegel, Fauna Taporiea: Pl. Xvi. 


PLATE LXVI. 
256. Hpigonus/occidentalis; Goodeand Bean. 32---.2-- csc dec oc cc cece eee eee 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Blake at station 

LIV, off Barbadoes, in 237 fathoms. (Natural size.) 
231. Eypociy donia’ bella; Goode'and Bean: =< 2. -sciscce sons). cece cee cceee ee nee 
Drawing by 8. F. Denton, from No. 39338, U.S. N. M., collected by the steamer Albatross at 
station 2426, in N. lat. 36° 01’ 30”, W. lon. 74° 47’ 30”, at a depth of 93 fathoms. (About one 

and two-thirds natural size.) 

238. Polyprion americanum, (Schneider), Jordan... ...¢-2.5-<- 222 see see eee eee 


Drawing by H. L. Todd, from a specimen collected by the U. 8. Fish Commission, on the Grand 
Bank, 
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Drawings by H. L. Todd, from a Suncuen collected by the steamer Albatross at station 2606, 
in N. lat. 34° 35’ 15”, W. lon, 75° 52’ 00’, at a depth of 25 fathoms. (No. 239, cight times 
natural size; No. 240, four times.) 


PLATE LXVII. 


PBR OL MUTI AEN ODIUIS LOW O..'asicts.c oontrels wctaec cia visGiteGciatecis dese Summeeae eses SeaGcamasncose cess ceuces 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. 1, Fig. B. 
pAvmScorpenalcristilata, Goode and Bean . 2... 22 -<eci- cw cecis cee wins oe nn cnce cose ctas tetnae sees cone 


Drawing by H. L. Todd, from type No. 39326, U.S. N. M., collected by the steamer Albatross at 
station 2415, in N. lat. 30° 44’, W, lon. 79° 26, at a depth of 440 fathoms. 
eS COUIoUAmA PA SAIZI NG OOME ANG DOAN. car © occ cmsme' Seisaee ele mast seinem Ween quireac cows sade 
Drawing by M. M. Smith, from the type specimen collected by the steamer Blake at station 
CCLIX, in N, lat, 23° 13’, W. lon. 74° 52’, at a depth of 80 fathoms. 


PLATE LXVIII. 


244. Helicolenus maderensis, Goode and Bean ....... 22-2. 2-22 e cee eee cee ne cane cone cene cene cence 
Drawing by H. L. Todd, from No. 26627, U. S.N.M., collected by the steamer Fish Hawk at sta- 
tion 897, in N, lat, 3879 25’, W. lon. 74° 18’, at a depth of 1574 fathoms. (Slightly reduced.) 
ZioPontinus: Rathbuni, Goode and Bean.....-...- .sss0s.c25-saecer eso ces + ceesceeeewasecenceccesce 
Drawing by A. H. Baldwin, from No, 39526, U. S. N. M., collected by the steamer Albatross at 
station 2298, in N. lat, 35° 39’, W. lon, 74° 52’, at a depth of 80 fathoms. 
ZeowEontinus lonrispinis, Goode and) Bean... ..<..<--2 60 secs sss seca es Sot aes seco ese oe elem ad seceeces 
Drawing by H. L. Todd, from type No. 39322, U. S. N. M., collected by the steamer Albatross 
at station 2402, in N, lat, 28° 36’, W. lon. 85° 33/ 30’, at a depth of 111 fathoms. : 


PLATE LXIX. 
247. Pontinus macrolepis, Goode and Bean. - A Bee se eee socisaminn cinema ee sicieginceae acae™ 


Drawing by A. H. Baldwin, from a specimen ‘oollecte ii by the steamer Blake at station Crv, off 
Barkadoes, at a depth of 500 fathoms. 


PESO CUASLESRINATIMUus (LMNs), WiNIUC zac. cance csssre nice somieisiw saiciciuisiee me nn Stic Seles ee a acteclsiese wise 
Drawing by H. L. Todd, from No, 10442, U. S. N. M., collected at Eastport, Me. 


PLATE LXX. 
PAM CLALCHES) PArMALUS; GOOUOls..ccc seen oc.ccccenjsce esti ce cer duccccwlsecesececceisccsesicwcacesecses 
Drawing by H. L. Todd, from type No. 26084, U. 8S. N. M., collected by the steamer Fish Hawk 
at station 876, off Martha’s Vineyard, in N. lat. 39° 57’ 00, W. lon. 70° 56’ 00", at a depth of 
120 fathoms. (Twice natural size.) 


250. Eumicrotremus spinosus, (Miiller), Gill. ........--.. 22-2 2+ +--+ cee e ee cee eee cece ee teen eee neee 
Drawing by H. L. Todd, from a specimen collected off Half Way Rock, Salem, Mass., at a depth 
of 35 fathoms. (About three times natural size.) 


251, 251A, B. Careproctus ranula, Goode and Bean...........--------- 22 sooo ee cee eee cence cee eee 
Drawings by H. L. Todd, from No. 22310, U.S. N. M., collected by the steamer Speedwell at sta- 
tion 117, off the mouth of Halifax Harbor. (Little less than twice natural size.) 


252, Monomitra liparina, Goode....--..----. ss econ. scree concn tere ee cece e cnn n ne sence see censincescee 
Drawn by H. L. Todd, from type No. 26184, U.8.N.M., collected by the steamer Tish Hawk at 
station 891, in N, lat. 39° 46’, W, lon. 71° 10’, at a depth of 480 fathoms. 


PLATE LXXI. 
253. Paraliparis Copei, Goode and Bean. ..........--------- ss ecce eer ee cece ee cence cee eee cece eeeeee 
drawing by H. L. Todd, from No. 35637, U.S.N.M., collected by the steamer Albatross at sta- 
tion 2232, in N. lat. 39° 12! 17’, W. lon. 72° 09' 30", at a depth of 520 fathoms. (Slightly re- 
duced.) 
254. Gymnolycodes Edwardsi, Vaillant. .......--.-...-- 2-2 eee cece ee cee eee cece eee reece eee 
Drawing from Vaillant, Expeditions Scientifiques du Travailleur ef du Talisman, Pl. xxv1. 
255. Artediellus uncinatus, (Reinhardt), Jordan ............----------- 222222 eee ee ere cree eee 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross at station 2477, 
in N. lat. 44° 29/ 30”, W. lon, 57° 11’ 15”, at a depth of 114 fathoms, (About two-and-a-half 
times natural size.) 
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256. Triglops Pingelii, Reinhardt....-....---.-----+-----++----+ ss eee erent eee rn eee 
Drawing by H. L. Todd, from a specimen collected by the steamer Speedwell at station 117, 8 
iniles off Chebucto, at a depth of 52 fathoms. (Enlarged about one-half.) 


PLATE LXXII. 


257. Cottunculus microps, Collett... ..---.------------ 2222 222s ee eee ee eee eee eee ee eee ee eee ee 
Drawing by UH. L. Todd, from No. 26087, U.S. N. M., collected by the steamer Fish Hawk at 


station 880, in N. lat. 88° 48/ 30”, W. lon, 70° 54’, at a depth of 2525 fathoms. (Natural size.) 
258; Cottunculus Thomsonil, Giinther. 2 ~~ 25222 sce 2 Snes clei eee aie wloi= tel Sei eee lie 
Drawing by H. L. Todd, from No, 37386, U.S.N.M., collected by the steamer Albatross at sta- 
tion 2584, in N. lat, 39° 05’ 30’, W. lon, 72° 23/20”, at a depth of 541 fathoms, (Seven-twelfths 
natural size.) 
259. Podothecus decagonus, (Schneider), Jordan......--.-.--2---- 22 - ~-- 2 - een nee we enn sai saannne 
Drawing from Collett, Norsk. Nordhays Expedition, Pl. 1, Pig. 11. 
260. Aspidophoroides monopterygius, (Bloch), Goode and Bean...-..---.-.-.--------------------- 
Drawing by H. L. Todd, from No. 21761, U. S. N. M., collected by the steamer Speedwell at 
Sandwich Point, Halifax, in 18 fathoms. (Enlarged about one-half.) 


PLATE LXXIII. 


961Ac'B: Cottunculus microps; Colletti cia oc. ate enc mre orice ohalele ellie oh lala larole etal ela eae lee 
Drawing by H. L. Todd, from No. 26087, U.S. N. M., collected by the steamer Fish Hawk at 
station 880, in N. lat. 388° 48’ 30’, W. lon, 70°54’, at a depth of 252} fathoms. (Natural size.) 
262A, B. ‘Cottunculus) Thomsonii, (Giinther- 3 ~ eee eam are cio eae al a= oe eee ea 
Drawings by H. L. Todd, from No. 37386, U. 8. N. M., collected by the steamer Albatross at 
station 2584, in N. lat. 39° 05 30, W. lon. 72° 23/20”, at a depth of 541 fathoms. (Natural 
size.) 
PLATE LXXIV. 


Drawings by A. H. Baldwin, from aspecimen collected by the steamer Albatross at station 2377, 

in N. lat. 29° 07 30’, W. lon. 88° 08’, ata depth of 210 fathoms. 
264, 264A\, (\Chiasmodon. niger, JOHNSON. <0 -- 2 er meee ween ae ence = eae ee eee eee ee eeeee 
Drawings by H. L. Todd, from No. 25633, U. 8. N. M., collected at the surface by Capt. Thomes 

F, Hodgdon of the schooner Bessie WW’, Somes, on Le Have Bank. 


PLATE LXXYV. 


265. Lopholatilus chamzleonticeps, Goode and Bean........--....---. 1-220 2-25 ee nee e eee nee eeeee 
Drawing by H. L. Todd, from No, 22899, U. 8. N. M., collected by Capt. Kirby, 80 miles south 
by east of No Man’s Land. 


PLATE LXXVI. 


266; Pseudosacopelus scriptus, Miitken 22-25 -)-<\.cc clas o sonic snresiniefocinie = sale ee eee nee eeeee eeeeeae 
Drawing from Liitken, Spolia Atlantica, Pl. 1, Pig. 3. (About three times natural size.) 
267. Porichthys porosissimus, (Cuvier and Valenciennes), Giinther..........-....-.--.--.-----.---- 
Outline by A. H. Baldwin, from a specimen collected by the steamer Albatross at station 2121, 
in N. lat. 10° 37’ 40’, W. lon. 61° 42’ 40” at a depth of 31 fathoms. 
268, 268A, B. Callionymus himantophorus, Goode and Bean.........-..---.----------ee--ceee enseee 
Drawings by H. L. Todd, from a specimen collected by the steamer Blake at station xxx, off 
Barbados, in 209 fathoms. (Natural size.) 


PLATE LXXVIL. 


269; Anarrhichas lupus linn Gus 2. e505 oe cree ce ecco sosle eee e ren Er er ce Sethe ane eee Eee 
Drawing by H. L. ‘Todd, from No, 21846, U.S. N. M., collected by Capt. John Gourville, of the 
Gloucester fishing fleet, on Georges Bank. 
270) Auiaxrhichas minor Olafeenoae aye 2 eeiaree eo ste oasis cuca acl see Sere eee Nene ee ee 
Drawing by H. L. Todd, from No. 21618, U. 5. N. M., collected by Capt. R. Hl. Hurlbert, in N. 
lat. 42° 27’, W. lon. 64° 20’. 
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271. Anarrhichas latifrons, Steenstrup and Hallgrimsson .... 2.222.222.2220... eee eee eee eeecee eee. 30] 
Drawing by H. L. Todd, from No. 21373, U. 8.N. M., collected by Capt. Joseph W. Collins, of 
the schooner Marion, in N, lat. 43°56’, W. lon, 59° 04’... (About one-fourth natural size.) 


PLATE LXXVIil. 


Pipe ROC en esinatici i COlObbs =o sce< once asics cesses veces Soeo-xe22e2s 22 bee woeeccceew on fen ek 303 
Drawing by H. L. Todd, from No. 21991, U.S.N.M., collected by Capt. Z. Hawkins and crew, 
of the schooner Gwendolen, on Le Have Bank, in "100 fathoms. (About two-sevenths patural 
size.) 
273. Lycodes reticulatus, Reinhardt .... 2... 22... 220 cece eens cece ee cee e ne cennee cece ececee coccee 305 
Drawing by H. L. Todd, collected by Capt. R. Markuson and crew, of the Gloucester fishing 
fleet, southwest of Banquereux, in 300 fathoms. 


Pie yCOdestrirtGus COUGH cccccec seis cans cess Seee 65s cles a=n2cssss eccccassccsddsseccasececss 305 
Drawing by H. L. Todd, from No. 32995, U.S.N.M., collected by the steamer Albatross at sta- 
tion 2018, in N. lat. 379 12’ 22’, W, lon, 74° 20/ 04, at a depth of 788 fathoms. (About two- 
fifths natural size.) 
i elsy COMES EIN COSUS PRICNALOSOMN (<0 - we cuslsicecs scssceccsesecs -oaesdeSes stc0 nd ces cenecs sone cee 306 
Drawing by H.L. Todd, from No, 16930, U.S.N.M., collected in Cumberland Gulf, by W. A. 
Mintzer. (About two-fifths natural size.) 


PLATE LXXIX. 


Zio isy.COdes ZOArChusS, GOOKE AN Bean . oc. oo ones cass occc cise ceca ccoesaccncccesscccecccescsccssccs 308 
Drawing by S. F. Denton, from type No. 39298, U. S. N. M., collected by steamer Albatross, off 
Nova Scotia in N. lat. 44° 46’ 30’, W. lon. 59° 55’ 45’, at a depth of 130 fathoms. 
276A. Lycodes zoarchus, Goode and Bean.........---.--..--.------ sidsaias wscesssaceesceses, 308 
Drawing by 8. F. Denton, from No. 39299, U.S.N.M., collee iad ie the ne amer Albatross at 
station 2486, in N, lat. 44° 26’, W. lon. 579 11/ 15”, at a depth of 190 fathoms. 


277, 277A. Lycenchelys Verrillii,Goode and Bean ..........--.- woe nemaieslecch Ja calsnGejscaseeercesapn BOS 
Drawings by H. L. Todd, from No, 21015, U.S. N. M. Pecllecisd by the U.S S. . Fish Commission, 27 
miles southwest of Gieeucrs: 


PLATE LXXxX. 


278. Lycodes perspicillum, Kroyer ......-......-.-2+-0 # it sicic600\0.60050 since siscesebiecsocnccee sennes 307 
Drawing by H. L. Todd, from No. 39336, U.S. N.M., collected by steamer Albatross at station 
2456, in N. lat. 47° 29’, W. lon. 52° 18’, at a depth of 86 fathoms. (Twice natural size.) 
pipAmelay COOCSSDELSpIGINin,, KTOVED — sssosises ne cmciswce Coes cecis ase danse ca celscaniso ts ciesasc ccna ccasee 307 
Drawing by 8. F. Denton, from No. 39337, U.S. N.M., collected by the steamer Albatross at sta- 
tion 2491, in N. lat. 45° 25’ 30’, W, lon, 58° 35’ 15”, at a depth of 59 fathoms, (Nearly four 
times natural size.) 
diomiay Cenchel ys) paxilus, Goode and. BAM. ccc. saccec cece cicas neces scecce cocecs cececs recess ence 311 
Drawing by H. L. Todd, from No, 22177, U. 8. N. M., collected by Capt. Joseph Collins, of the 
Gloucester fishing fleet, in N. lat, 42° 48’, W. lon. 63° 07’. (About one-half natural size.) 
Zio Aen CONCHEL YS paxilirs; GOOKG aNd BOA. << <5. cose cteegacse cncace ca vcce cswcceccwsicscons cesses 311 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake at station CCCIXx, in 
N. lat. 40° 11’ 40”, W. lon. 68° 22’, at depth of 304 fathoms. 
2 ws COGONUS MITADIIS, GOOdS aNd B6aNlises ssicccoe ccnucsne stsoccieeseocicwcececces ocaeecccaseesis 312 
Drawing by S. F. Denton, from No. 39207, U. 8. N. M., collected by the steamer Albatross at 
station 2742, in N, lat. 37° 46’ 30’, W, lon. 73° 56’ 30”, at a depth of 865 fathoms, 


PLATE LXXXI. 


ZolAy Bemycodes reticulatus, Reinhardt... ... 0.0 2... cea. secs cece cecccccececssscses cocces cccccese 305 
Drawing by H. L. Todd, from a specimen collected by Capt. R. Markuson, southwest of Ban- 


quereux, in 300 fathoms. (One-half natural size.) 
Zeomliaycenchelysypaxilius, Goode and: Bean... s.00'-- 22. cowces see w os eqae ones cceccs seececscccss cose 311 
Drawing by H. L. Todd, from No. 22177, U.S. N. M., collected by Capt. Joseph W, Collins of 
the Gloucester fishing fleet, in N. lat. 42° 48’, a lon. 63° 07’.. (Natural size.) 
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283A, B. Lycodes mucosus, Richardson ....-...----+----+--22+ 2-2 2ec ere rec ttt steerer erste 
Drawings by H. L. Todd, from No. 16930, U. S. N. M., collected by W. A. Mintzer, in Cumber- 


land Gulf. (Three-fourths natural size.) 
283C. Lycodes zoarchus, Goode and Bean. ---.-.---+ +--+ +----1 seers ere cree nnn crrs scree cerns 
Drawing by H. L. Todd, from type No. 39298, U. S. N. M., collected by the steamer Albatross, 
off Nova Scotia, in N. lat. 44° 46’ 30’, W. lon. 59° 55/ 45”, at a depth of 130 fathoms. 


PLATE LXXXII. 


284. Melanostigma gelatinosum, Giinther. -.---.--.------- +--+ 122+ sere reece reenter eee tenes tees 
Drawing by H. L. Todd, from No. 28853, U. 8. N. M., collected by the steamer Fish Hawk at 
station 952, in N. lat, 39° 55’, W. lon. 70° 28’, at a depth of 396 fathoms. (Enlarged one- 
half.) 
285. Dicromita Agassizii, Goode and Bean.......-------------+ +--+ ees e eerste eect eee te eee 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake at station xciu, off 
Granada, in 291 fathoms. 
285A, B, Dicromita Agassizii, Goode and Bean ...-...---+++-+++--ee cere eee tee cere cere ee eee eee 
Drawings by H. L. Todd, from type No. 26023, U.S. N.M., collected by the steamer Fish Hawk 
at station 869, in N. lat. 40° 02/ 18, W. lon. 70° 23/ 06”, at a depth of 192 fathoms. 
286. Bassozetus catena, Goode and Bean.........------.----+------+ ++ - 2-2 eee eee ee ee ee eee eee 
Drawing by S. F. Denton, from type No. 37341, U. S. N. M., collected by the steamer Albatross 
at station 2379, in N. lat. 28° 00! 15’’, W. lon. 87° 42’, at a depth of 1,467 fathoms. (About 
seven-ninths natural size.) 
287. Bassozetus normalis, Gill ........--..-. 220. eee eee eee cee ee cee cee cence eee e ee eee 
Drawing by H. L. Todd, from No. 49416, U.S. N. M., collected by the steamer Albatross at 
station 2380, in N. lat. 28° 02/ 30’, W. lon. 87° 43/ 45’, at a depth of 1,4380fathoms. (About 
seven-tenths natural size.) 
288. Benthocometes robustus, Goode and Bean ........--...----- 2-2-2 eee eee eee eee ee eee eee 
Drawing by H. L. Todd, from No. 29057, U. S. N. M., collected by the steamer Fish Hawk at 
station 1043, in N. lat. 38° 39’, W. lon. 73° 11’, at a depth of 130 fathoms. (One and three- 
fifths natural size. ) 


PLATE LXXXIII. 


289. Neobythites Gillii, Goode and Bean.......--...----- ---- 22-2 2222 eee ee cee eee eee ee eee eens 
Drawing by A. H. Baldwin, from type No. 37340, U. 8S. N. M., collected by the steamer 
Albatross at station 2402, in N. lat. 28° 36’, W. lon. 85° 33’, at a depth of 111 fathoms. 
(About twice natural size.) 
290. Neobythites marginatus) Goode and Bean: 2... <n... oo ose enn es ci vine winnie ois slelmmini=tnreisiee meee 
Drawing by H. L. Todd, from the the type specimen collected by the steamer Blake at station 
LXXIX, off Barbadoes, in 209 fathoms. (One and three-fifths natural size. ) 
291° Bassogigas Gillii; Goode;and Beans <6 a oc cere cre soeiee oie clers ciate aleleieinyaye et Polelare (oie ere afere Pete mererneieet= 
Drawing by A. H. Baldwin, from No. 39417, U.S. N. M., collected by the steamer Albatross at 
station 2684, off Cape Henlopen, Delaware, in N, lat. 39° 35’, W. lon. 70°54’, ata depth of 1,106 
fathoms. (Slightly more than one-third natural size.) 
292. Porogadus miles; Goode/and! Bean ea =. - oc a noe 2 a cle ew ine ele erm ele nein en clade eteice nea eeeeetes 
Drawing by A. H. Baldwin, from type No. 35625, U. S. N. M., collected by the steamer 
Albatross at station 2230, in N. lat. 38° 27’, W. lon. 73° 02’, at a depth of 1,168 fathoms. 
(Enlarged about one-half.) 
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293. Penopus Macdonaldi, Goode and Bean ..........-.+.--2. eee eee se eceeencees sieleleleioveleewicincrnmctae 
Drawing by 8. I. Denton, from type No. 39433, U.S. N. M., collected by the steamer Albatross 

at Station 2716, in N. lat. 38° 29' 30’, W. lon. 70° 57’, at a depth of 1,631 fathoms. 
294. Barathrodemus manatinus, Goode and Bean <-.. <2.) .cciene occ cients cca ence ses neces 
Drawing by H. L. Todd, from the type specimen collected by the steamer Blake at station 
CCCXXY, in N, lat, 33° 35’ 20, W. lon. 76°, at a depth of 647 fathoms. (Slightly enlarged.) 
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295. Nematonus pectoralis, (Goode and Bean), ean Meaaiccisie secs ee scene aoe Sue eect nice nia eK 333 
Drawing by S. F. Denton, from type No. 37342, U.S. N. M., collected by the steamer Albatross 
at station 2380, in N. lat. 28° 02’ 30”, x ot 87° 43’ 45”, at a depth of 1,430 fathoms. 
(Slightly reduced.) 
OG Aum VII OMUs platicepss \GUNNON occ cicjoc cs cincleinis coege eee c cece a ancce cecsmues seeosssedecsscseeecees 339 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. xxv, Fig. B. (Five and a half 
times natural size.) 
ZIG LAULeCOPHIGIUMPELe til, ALCOCK oe 5.2 ccjsies soe = sie cisisas's Saecasiscins ces cteceeescesecesces aces 336 
Outline from Alcock, Ann. & Mag. Nat. Hist., S. 6, Vol. vi, Pl. vi, Fig. 1. (Nearly twice 
natural size.) 
PLATE LXXXV. 
297; 297A, B., Dicrolené intronigra, Goode and Bean ........- 2000-2000. cnccec cee ccs cee ces ceeece secces 338 
Drawings by H. L. Todd, from a specimen collected by the steamer Blake in the Gulf Stream. 
(No. 297, three-fourths natural size; Nos. 297A, B, natural size.) 
Dus msarathronus)DiCOlor. Goode and! BOaN as... 5222 7ss)<sccen nes csds eces cca uso sapieee cove ecee s slewces 341 
Drawing by M. M. Smith, from the type spécinion collected by the steamer Blake, at station 
LXxXxI, off Guadeloupe, in 769 fathoms. 
Po eApLy Onis MOIS wGOOdOan GO: DOAN saaccem acs, coe tebase cnn ccacodee seca soeeeecs cee ces eoeestecciscce 342 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Blake at station 
CcxxI, in N. lat. 24° 36’, W. lon. 84° 05’, at a depth of 955 fathoms. 
PLATE LXXXVI. 
DUO MOVE xeELenlOnipartaitiy iV aluantecs a. ciuecscecis cscs cose ~nlccwisienss swseicescesmersiscoe vocesscsce cscs 343 
Outline from Vaillant, Expeditions Scientifiques du Trav aillour et du Talisman, Pl. xxv (en- 
larged). (Four times natural size.) 
BUleBEe pu LnNoOcalarsiimnuml Al COCK snaps emstincsiciseccias dase acaace sa\-seaeeinsceu ce ccecihs eMac acemance 344 
Outline from Alcock, Annals and Magazine of Natural History, 1892, Pl. xvin, Fig. 1. (Nat- 
ural size.) 
UUme SAIN LOST ADIN Ee CY wAN COG eee ee ae aiasmawe one semis omcelveraie ree eee eerie see aeiys selene re cies 344 
Drawing from Alcock, Annals and Magazine of Natural History, 1891, vu, Fig. 2. (One-half 
natural size.) 
BUseetbodichthys regina’ Collett. .....2.--.c.56s cocic use sc ence cosmo sine wicdiciene Sesnesccence covese 342 
Outline from Collett, Norsk. Nordhays Exped. Fiske, Pl. v. 
PLATE LXXXVII. 
Repti ohthys GOOG! BOaN aa sca docecese sos sos feces coe cealsccaslosee.soseisesiaesis\ cisccicisiacreree cea 302 
Drawing by H. L. Todd, from No. 26619, U.S. N. M., collected by Dall and Bean at the entrance 
to Port Levasheff, Unalaska, in 10 fathoms. (About twice natural size.) 
SObmOtophidium omostiema, Jordan... <.c2s0s6 cocccciccn ose nens so aee on caee coe cer neem ns cess cceees 345 
Drawing by H. L. Todd, from No. 29670, U.S. N. M., taken from the stomach of a red snapper 
at Pensacola, Fla. (Nearly twice natural size.) 
306. Leptophidium cervinum, Goode and Bean .-...-.-.-.---.------ +--+ -- ++ eee eee ee tee 346 
Drawing by H. L. Todd, from type No. 28764, U.S. N. M., collected by the steamer Fish 
Hawk at station 941, in N. lat. 40° 01’, W. lon. 69° 56’, at a depth of 76 fathoms. (About 
four-fifths natural size.) 
307. Leptophidium profundorum, Gill .......--...---------- 222+ 2-22 rece eee cee teeter eee 347 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross at station 2042, 
in N. lat. 39° 33’, W. lon. 68° 26/ 45’, at adepth of 1,555 fathoms. (Slightly enlarged. ) 
308. Leptophidium marmoratum, Goode and Bean ....-..--.----+++-+---+ --++ +22 220 cere eee t eer rte 348 
Drawing by M. M. Hildebrant, from type No. 37237, U.S. N. M., collected by fie steamer dlba- 
tross, at station 2350, in N, lat. 23° 10’ 39”, W, lon, 82° 20/ 21”, at a depth of 213 fathoms. 
(Slightly reduced.) 
PLATE LXXXVIII. 
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309. Phycis regius, (Walbaum), Jordan and Gilbert ..--....-.-.--+--- +--+ 22--- 2-222 cere rete cette 
Drawing by H. L. Todd, from No, 20923, U. S. N. M., obtained in New York City, by E. ¢ 
Blackford. (Two-thirds natural size.) 
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310. Phycis cirratus, Goode and Bean ....---.-+-2+2 ---+ ----2 cee cee ee nee cree cece ee cee eee ne nase 358 
Drawing by H. L. Todd, from type No. 39059, U. S, N. M., collected by the steamer Albatross, 
at station 2376, in N. lat. 29° 03' 15/’, W. lon. 88° 16’, at a depth of 324 fathoms. 
311. Phycis chuss, (Walbaum), Gill...-....---.-----+----++ +220 e222 eee ene ene ee eee cee eee cee ee eee 359 
Drawing by H. L. Todd, from No. 28707, U. S. N. M., collected by the steamer Fish Hawk, at 
station 918, in N. lat. 40° 20! 24”, W. Ton! 70° 41’ 30", at a depth of 245 fathom 3 
PLATE LXXXIX. 
312. Phycis tenuis, (Mitchill), De Kay......- 2.2 -.22 220 ent cone ne 20 = ooo e oe were cnn ene ene ne 359 
Drawing by H. L. Todd, from No, 21029, U. S. N. M., collected by the steamer Speedwell, at 
stations 73 and 74, in Halifax Harbor. 
313. Phycis Chesteri, Goode and Bean............--.---- eiseeecel elec reer eee erase ae eee eee cena 360 
Drawing by H. L. Todd, from No. 21840, U. S. N. M., collected by the steamer Speedwell, at 
station 174, off Cape Ann, in 140 fathoms. (About two-thirds natural size.) 
314. Aprion macrophthalmus, (Miiller), Jordan and Swain. ........--..---.--+----------- Jeeseee S 5% 239 
Drawing by M. M. Smith, from a specimen collected by the steamer Blake, at station CCLXI, in 
N, lat, 23° 13’, W. lon, 89° 10’, at adepth of 84 fathoms. 
PLATE XC. 
315. Lzemonema barbatula, Goode and Bean ..........--...-- ow bocccdicscesc seve cciscedsocteecueccsss 362 
Drawing by W.S. Haines, from No. 38331, U. Ss. N. M., Goltectad by the ianee Albatross, at 
station 2397, in N. lat. 28° 42’, W. lon. 86° 36’, at a aereh of 280 fathoms, 
315A. Leemonema barbatula, Goode.and Bean s...2-2-..---.- cocoon «wc ncn ecco cme eesee tence asso eee 362 
Drawing by H. L. Todd, from No, 29046, U. S. N. M., collected by the steamer Fish Hawk, at 
station 1045, in N. lat. 38° 35’, W. lon. 73° 13’, at a depth of 312 fathoms. 
316: Leemonema melanurum) Goode.and Bean’ <2. 2. ce cc ecw cnc ccocericce coe en aceon eee eee 363 
Drawing by W. 8S. Haines, from type No. 38270, U. S. N. M., collected by the steamer Albatross 
at station 2415, in N. lat. 30° 44’, W. lon. 79° 26’, at a depth of 440 fathoms. 
Slt; Molvat-vulearis; Plomin pic: clio <ie'e'e lato cleo nian eetsicieseelcee sen eset dencsece caesieeeooeeeeees 364 
Outline from Day, Fishes of Great Britain and Ireland, Pl. Lxxxvi. 
PLATE XCI. 
318. -Physiculus;Kaupi; Poeyik.<<ccosjcccccc, cont coc cct ote acacia eee eee ene EEG 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. xvu. 
319. Physiculus \fulvus, Bean... oc. cc. .oc.ccaceccecemecoeececse seen see ee ote e ee eee eee 366 
Drawing by H. L. Todd, from type No. 28766, U.S. N. M., collected by the steamer Fish Hawk, at 
station 941, in N. lat. 40° 01’, W. lon. 69° 56’, at a depth of 59 fathoms. 
320: Uraleptus/Maraldi:(Risso); Costa -<:c.-c-sccsccccoe sent cece cose ree eee ee one 367 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake, at station LXXxX1, off 
Neris. (Nearly twice natural size.) 
PLATE XCII. 
321. Lotella maxillaris, Bean....... Sieemeisceineniaseincstnceoets Desasisciceciseniioeinccia sleet seresarecisees 368 
Drawing by H. L. Todd, from type No. 29832, U.S. N. M., collected by the steamer Fish Hawk, at 
station 952, in N, lat. 39° 55’, W. lon, 70° 28’, at a depth of 296 fathoms. (Nearly three times 
natural size.) 
322. ‘Mora mediterranea, Risso 5.22 -- s.scccacecosiewccee conn cs coeeociee seen ee eee ee eee 369 
Outline from Bonaparte, Fauna Italica, Vol. 111, Pl. 107. 
523. sepidion ;Rissol, Swainson’... << cscs. cnc see ete eee ee ee re eee ee Eee 370 
Outline from Vinciguerra, Ann, Mus, Civ. Genoa, Vol. xvi, Pl. m1. 
PLATE XCIII. 
$24; Antimora, viola (Goode/and Bean), Jordan. --...--.-sccceceocsscecc eee See een eee 372 


Drawing by H. L. Todd, from type No. 21837, U.S. N.M., collected by Capt. Joseph W. Collins, 
of the schooner Marion, on the edge of Le Have Bank. (Three-eighths natural size.) 
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325. Halargyreus brevipes, Vaillant. ccc occcccc sacs cccwcn csccconecens succes cocsicccs cscs sccesscse- 
Drawing from Vaillant, Expeditions Scientifiques du Travailleur ef du Talisman, Pl) XV. 
(About one-third natural size. ) 
396. Strinsia tinca, Rafinesque-......------+-soe--e seer reece sete s ceesee css ee scree scores erees 
Outline from Bonaparte, Fauna Italica, Vol. 11, Pl. 107. 


PLATE XCIV. 
327. Onos ensis, (Reinhardt), Gill ...--.--.- +--+ -----+-eee eee e ee cee e ee teeter ste Macnectacae.s eevee cs 
Drawing by 8. F. Denton, from No. 39321, U. S. N. M., collected by the steamer Albatross, at 
station 2550, in N. lat. 39° 44/30, W. lon. 70° 30/ 45", at a depth of 1,081 fathoms. 
328. Rhinonemus cimbrius, (Linnxus), Goode and Bean.......----- Rea cesar eo nacececeeets 
Drawing by H. L. Todd, from No. 2.721 U. 8. N. M., collected in Chaleur Bay, by Edward 
Brown. (About three times natural size.) 


329. Brosmius brosme, (Miiller), Giinther....-...--------+-+ seer eeeeet cree erent cette reese 
Drawing by H. L. Todd, from No. 29967, U. S. N. M., obtained in a Boston market, by W. A. 
Wilcox. 
PLATE XCV. 
330. Merlucius bilinearis, (Mitchill), Call eee ee eee cone oe ce seee tecerssesem seen nnscesese 


Drawing by H. L. Todd, from No. 21016, U.S.N.M., obtained by the U. S. Fish Commission in 
a Halifax market. 
331. Bregmaceros atlanticus, Goode and Bean ....22 ccc onus ccccsccscwcnncccesecs cco rsssernsscores 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake, at station CXIII, off 
Neris, in 305 fathoms. (Three and a half times natural size.) 
332, 333. Coelorhynchus occa, Goodeand Bean ...-<-- 2-2 ---22. econ oo cc wesw see cons eoee cosese cer esace 
Drawing by H.L. Todd, from type No. 37334 U.S.N.M., collected by the steamer Albatross, at 
station 2396, in N. lat. 28° 34’, W. lon. 86° 48’, at a depth of 335 fathoms, (One-half natural 
ize.) 
PLATE XCVI. 
334. Macrurus berglax, Lacéptde.....----.-----2--eeer cern errtt ers eaacewecescce= 
Drawing by H. L. Todd, from No. 15608, U.S. N. M. (Gloucester donation 490), collected on the 
eastern part of Banquereux, at a depth of 200 fathoms, by Capt. David Campbell and crew of 
the schooner Admiral. (One-fourth natural size.) 
335. Macrurus Bairdii, Goode and Bean..--......-------+eereer cr rrer ces ert errr 
Drawing by H. L. Todd, from No. 21014, U.S. N. M., taken 40 miles east of Thatcher’s Island, at 
a depth of 160 fathoms, (About two-thirds natural size.) 
336. Ceelorhynchus carminatus, Goode .....------------serrrr torr 
Drawing by H. L. Todd, from No. 26187, U.S. N. M., collected by the steamer Fish Hawk, at sta- 
tion 893, off Marthas Vineyard, in 372 fathoms. (Seven-twelfths natural size.) 
337. Ccelorhynchus occa, Goode and Bean ....-.--++-se+esereerereertt ones ee 
Drawing by H. L. Todd, from type No. 37334, U.S. N. M., collected by the steamer Albatross, at 
station 2396, in N. lat. 28° 34’, W. lon. 86° 48’, ata depth of 335 fathoms. (Seven-twelfths 
natural size.) 


PLATE XCVII. 


338. Coelorhynchus caribbzeus, Goode and Bean ...--------2+ +72 2r7rersertes serena ne 
Drawing by H. L. Todd, from type No. 37333, U.S.N.M, collected by the steamer Albatross, at 
station 2377, in the northern part of the Gulfof Mexico, in N. lat. 29° 07'30'", W. lon. 88° 08’, 

at a depth of 210 fathoms. (About two-thirds natural size.) 


339. Coryphenoides carapinus, Cacde and: Bean. conse esos ces ers = sene = eeceion ncaa ass ts ae 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake, at station CCXLI, in 
N. lat. 29° 43’, W. lon. 70° 55! 25”, at a depth of 1,002 fathoms. 
340. Hymenocephalus Goodei, (Giinther), Bean... ----------++---77r-rreeasrrare es 7o ee 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake, at station 56, in N. lat. 
23° 09’, W. lon. 82° 21’ 30", at a depth of 175 fathoms. (four-fifths natural size.) 


341. Hymenocephalus cavernosus, GaadoandiB eanss-seseesse tees seen cnc none een ess 
Drawing by S. F. Denton, from type No. 37337, U.S. N. M., collected by the steamer Albatross, at 
station 2398, in N. lat. 28° 45, W. lon. 86° 26/, at a depth of 227 fathoms. (Slightly enlarged. ) 
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PLATE XCVIII. 
Text page. 
342. Lionurus filicauda, Giinther........---.---- «nie go's w\Sclaa sajon selec cas ee eee eee OS) 
Outline from Giinther, Challenger Report, v oh XX, Pl. XXXIV. 
343. Trachonurus sulcatus, Goode and Bean.........----------------+----------+ -----+ +--+ +--+ ++ 410 
Drawing by A. H. Baldwin, from type No. 37335, U. S.N. M., collected by the steamer Albatross, 
at station 2394, in N, lat. 28° 38’ 30”, W. lon. 87° 02’, at a depth of 420 fathoms. (Slightly 
enlarged.) 
344. Cetonurus globiceps, Vaillant...--. . 0065. 65.550 6 scce- sce onc ceacecceuicsinn=tisinele mele ==i== == oar 411 
Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, Pl. xx, Fig. 1. 
345. Chalinuras:imula, Goode:and Bean: 7. 2-205 -oc)satiec ol omen lne aelala a ala sia ee ate eet erate eta te 412 
Drawing by H. L. Todd, from No. 39152 U. 8. N. M., collected by the steamer Albatross, at sta- 
tion 2095, in N. lat, 39° 29’, W. lon. 70° 58 40", at a depth of 1,342 fathoms. 


PLATE XCIX. 


$45A. Chalinura mediterranea, Giglioli\: 22.22 - 22-22 - saee an an snlore sane see ee aaa ee pee 525 
Outline by Prof. H. H. Giglioli, from a specimen in the Central Collection of Italian Verte- 
brata, Royal Zoélogical Museum, Florence, Italy. (Slightly reduced.) 


346. Nematonurus gigas, (Vaillant), Goode and Bean.........---.---.....---- aete eee eee etonsees 416 
Outline from Giinther, Challenger Report, Vol. xxm, Pl. Lx. 
347. Moseleya longifilis, (Giinther), Goode and Bean -.....-.---.-------- ited scne ce Seaelenecete sees 417 
Outline from Giinther, Challenger Report, Vol. xx11, Pl. xxxv. 
PLATE C. 
348. Abyssicola macrochira, (Giinther), Goode and Bean --................-..-------200 -22- 20-00 417 
Outline from Giinther, Challenger Report, Vol. xxi, Pl. xxrx, Fig. B 
349. Trachyrhynchus scabrus, (Rafinesque), Goode and Bean ............-.-.----.----.------------ 417 
Outline from Giinther, Challenger Report, Vol. xxu, Pl. x11, Fig. C. 
319A. Macrurus Jlongifilis, i Guntheris sj. oasis aca)= seein sielelnts os oioieieieieiei oer eialasto ise eet eerie 417 
Outline from Giinther, Challenger Report, Vol. xx, Pl. xxxv. 
PLATE CI. 
350. Macrurus Novee-zelandiae, (Hector), Giinther <..2.- 252. 12-522 sce ee see cee o=somesenecs sees 418 


Outline from Hector. Transactions of the New Zealand Institute, Vol. m1, Pl. xvi. 


351. Steindachneria argentea, Goode! and Bean. << <2 <2 o-< 2: << <n sen pena ce eee ee eee 419 
Drawing by H. L. Todd, from type No. 37350, U. S. N. M., collected by the steamer Albatross, at 
station 2378, in N. lat. 39° 14/30, W. lon. 88° 09/ 30", at a depth of 68 fathoms. (About 
four-fifths natural size.) 
Jo2; Bathygadus favosus, Goodejand: Bean’. - 22.0260 3. cosas one eee eee eee 420 
Drawing by H. L. Todd, from the type specimen collected by the steamer Blake, at station 
Lx xx, off Martinique, in 472 fathoms. (About one-half natural size.) 
353; 304. Ccoelorhynchus\carminatus; (Goode!2: 2-222 soe se eee = se nei eee ee tae eee cee eee 398 
Drawings by H. L. Todd, from No. 26187, U. 8. N. M., collected by thesteamer Fish Hawk, at 
station 893, off Marthas Vineyard, in 372 fathoms. (Natural size.) 


PLATE CII. 
300A, 'B:bimanda) Beanii, Goode: 2-2 a--22--..-5- 2250 oan eee a eee ne eee eee eee e See eee 428 
Drawings by H. L. Todd, from No. 26102, U. S. N. M., collected by the the steamer Fish Hawk, 
at stations 875, 876, off Marthas Vineyard, in 120 to 126 fathoms. (About four-fifths natu- 
ral size.) 
oooC, DD, timanda’Beanil,|Goodec- oc seme cee eee encea tock eeniae se ees see ee eee ene aeRO 428 
Drawings by H. L. Todd, from a specimen collected by the steamer Albatross, at station 2401, 
in N. lat, 28° 38/30’, W. lon. 85° 52/ 30”, at a depth of 142 fathoms. (Enlarged about one- 
half.) 
306A. Glyptocephalus cynoglossus, (Linnwus)iGilll 2s =. 22 aces sone ere ae eo ee eee 430 
Drawing by S. F. Denton, from No. 39487, U. S. N. M., collected by the steamer Albatross, at 
station 2552, in N. lat. 39° 47/ 07”, W. lon. 70° 35’, at a depth of 721 fathoms. (Natural size.) 
856B. pp eoc busts cynoglossus; (Linnsus);, (Gill oo. oo sec nee ee eee ene eee 430 
Drawing by 8. F. Denton, from a specimen collected by the steamer Albatross, at station 2543, 
in N. lat. 39° 58! 15”, w. lon. 70° 42’ 30”, at a depth of 166 fathoms. (Natural size.) 
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Bolas ba tonolene: sessilicauda, ‘Goode... 25. <7 2. vce ed cose es cen awsccceccecectceccscecewccce cece 452 


359. 
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34. 


Drawings by H. L. Todd, from No. 26120, U. 8. N. M., collected by the steamer Fish Hawk, off 
Newport, R. I. (About five-sevenths natural size.) 


Monolenexatrimana, Goodeand. Bean: 23. cac.2 = axseasiaainjcce sic coccicccc 21 ou ca seeSencsseceecac chee 455 
Drawing by H. L. Todd, from the type specimen collected by the steamer Blake, at station 
XVI, off Barbados, in 288 fathoms. (About four-fifths natural size. ) 
Monolene atrimana, Goodevand Bead « .-.- 2... 22 - connec cee ne cnc leeec estes ve ccee cond cacccccces 455 
Drawing by H. L. Todd, from No. 26005, U. 8. N. M., collected by the steamer Fish Hawk, at 
stations 871 and 872, off Marthas Vineyard, in 86 to 115 fathoms. (Natural size.) 
PLATE CIV. 
Itropus; Limosus, Goode ald BeaN <<. 22.2. ssc ccsseccacees cesses cccnsecs scaces sadececuds dasecs 450 


Drawing by H. L. Todd, from type No. 37332, U. S. N. M., collected by the steamer Albatross, 
at station 2408, in N. lat. 28° 28’, W. lon. 84° 25’, at a depth of 21 fathoms. (Enlarged about 
one-half.) 
Eitropus rimosus, Goode:and Bean... ---.-...--...escee-se2 cose eee eee aaa eae eam ese ee eae 450 
Drawing by H. L. Todd, from a specimen collected by the steamer Albatross at station 2543, 
upon the surface, in N. lat. 39° 58’ 15’, W. lon. 70° 42’ 30”, at a depth of 166 fathoms. (Three 
times natural size.) 


Notosema’ dilecta, (Goode and’ Bean ..:.-...222-6.2-502-25 cececocc cece ceccecseccneckebcccuse cess 437 
Drawing by H. L. Todd, from a specimen collected by the steamer Albatross, at the surface, at 
Station 2601, in N, lat. 34° 39/15”, W. lon. 75° 33’ 30, at a depth of 107 fathoms. (Twice 
natural size.) 
PLATE CV. 
Hipporlossus villearis, WIOMING. <-. -. 55 <2scc cc cc cece cece seedes ened ees esse sc weee JaSitescenss 434 


Drawing by H. L. Todd, from No, 10439, U. S. N. M., collected by the U. F. Fish Commission, 
at Eastport, Me. 


Platysomatichthys hippoglossoides, (Walbaum), Goode and Bean .---....--....--..-.-------- 435 
Drawing by H. L. Todd, from a specimen obtained in Fulton Market, New York City. 


PLATE CVI. 


SboAGED- wNotosema dilecta, Goodeiand Bean ... 2... acccccccec ose ncesisniee cectoeccceeses os eos eareeee 437 


367. 


3bs. 


Drawings by H. L. Todd, from a specimen collected by the steamer Blake, at station cccx11, 
off Charleston, 8. C., in N. lat. 329 31’ 50’, W. lon. 78° 45’, at a depth of 75 fathoms. 
(Slightly reduced.) 


Drawings by H. L. Todd, from a specimen collected by the steamer Fisk Hawk, off Newport, 
R.I., in 115 to 155 fathoms. (Slightly enlarged.) 


PLATE CVII. 


Hippoglossoides platessoides, (Fabricius), Gill. .....-...... 2.22... .2- 22. eee eee eee eee eee eee 438 
Drawing by H. L. Todd, from No. 21002, U. S. N. M., collected by the U. S. Fish Commission, 
on Le Have Bank. 
Gyclopretta nmbriata, Goode, and, bean. 222.25... 2+ ad cans oe scecceswceregecccsecesccacenesscse {51 


Drawing by H. L. Todd, from type No. 37330, U. 8. N. M., collected by tne steamer Albatross, 
at Station 2403, in N. lat. 28° 42/ 30’, W. lon. 85° 29’, at a depth of 88 fathoms. (Seven- 
tenths natural size.) 


PLATE CVIII. 


369A b. Citharichthys unicornis, Goode .........--..------- Sie wale 6 Seb blce cs'sieiesiseis's siniciceiniseics eins 444 


370. 


371. 


Drawings by H. L. Todd, from type No. 26003, U. 8. N. M., collected by the steamer Fish Hawk, 
at stations 870, 871, off Marthas Vineyard, in 115 to 155 fathoms. (Enlarged about one-half.) 


ithalicntlyessprlOpLtenuss GUMUNOL se .-jace a tee ouoe See sede se ac facece ms eeecsessaasenescaserc 447 
Drawing by H. L. Todd, from a specimen collected by the steamer Blake, at station CCXLIV, in 
N. lat. 23° 13’, W. lon. 89° 10’, at a depth of 84 fathoms. (Slightly reduced.) 
Scianectessmacrophthalmus, Al cocks... 2 acess aoe a iccee awcin svanin eae noc ase emcees cone cers 440 


Copied from Alcock, Journal of the Asiatic Society of Bengal, Vol, Lv1, Pt, 2, Pl. xvi, Fig. 4. 


24* DEEP-SEA FISHES OF THE ATLANTIC BASIN, 


PLATE CIX. 


Text page. 


372. Trichopsetta ventralis, (Goode and Bean), ae ls stele lee eiaiele sis me ioiscsfelels aloreie tons etstertatatstetatetatoe 
Drawing by H. L. Todd, from No. 37372, U. Ne M., collected by the steamer Albatross, at 


station 2378, in N. lat. 29° 13’ 30’, W. lon. e 09,30, at depth of 68 fathoms, (Slightly en- 
larged.) 
3. Citharichthys Bee (Goode and Bean), Jordan and Gilbert.........-..-------------------- 
Drawing by H. L. Todd, from type No. 30180, U. 8. N. M., collected by Silas Stearns, at Pen- 
sacola, Fla. ave one-half natural size.) 
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PLATE CX. 


374. Aphoristia fasciata, Goode and Bean...-...----- +--+ 2-22 cee cece cece cence cee e ne ener en noes 
Drawing by H. L. Todd, from No. 37348, U. S. N. M., collected by the steamer Albatross, at 
Jamaica, West Indies. 
$75. Aphoristia nebulosa, Goode and Bean . .... ..-..----------- += 22-2 200 2 o-oo one ween cen eee nee 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Blake, at station 
ccexaql, in N, lat. 32° 07', W. lon. 78° 37' 30”, at a depth of 229 fathoms. 
876. Aphoristia marginata, Goode and Bean....---- -... ---.)---0:.- 2-22 sen- on re econo = === eee eee 
Drawing by H. L. Todd, from a specimen collected by the steamer Albatross, at station 2376, in 
N. lat. 29° 03’ 15’, W. lon. 88° 16’, at a depth of 324 fathoms. (Slightly enlarged.) 
377., Aphoristia pigra, Goodeand Bean. << 2. <2. ce enj- se one aiw'nim winim eereis eo elnlwinieie wie ea aoe eae 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Blake, at station 
XXxilt, off St. Kitt’s, West Indies, in 250 fathoms. 
378. Aphoristia diomediana, Goode.and Bean... .... .- Ss... ccae ence cecccncces mens eens -- 9+ oeren= 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Albatross, at station 
2414, in N. lat. 25° 04’ 30’, W. lon. 82° 59! 15”, at a depth of 26 fathoms. (About two-thirds 
natural size.) 
879) ‘Aphoristia‘pusilla, Goode; and) Beam: --... sens- co selene neler seis ere eee een een 
Drawing by H. L. Todd, from No. 28778, U.S. N.M., collected by the steamer Fish Hawk, in N. 
lat. 40° 01/, W. lon. 69° 56’, off Marthas Vineyard, in 179 fathoms. (About seven-tenths nat- 
ural size.) 


PLATE CXI. 


880, Prionotus)militaris;'Goode'and Beans. nc cies asc ce cies owintaln viiesinicacieicinsistecieciocieineniscteenee secon 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Albatross, at station 
2362, off Cape Catoche, Yucatan, in N. lat. 22° 08’ 30’, W. lon. 86° 53’ 30’, at a depth of 25 
fathoms. 
881" Pronotus epretta,' Goodetand Beam: =~ sjl-ncc(iscte/se sess eini= cise nnmala ss nisieininaeleecstesceetee atten 


Drawing by M. M. Smith, from a specimen collected by the steamer Blake, at station LXxIv, off 


Barbadoes, in 100 to 200 fathoms. 


382; Prionotusalatus, Gooderand Beano. oo. camwninjan me msisencieie emo ala ninis oS eiss emeiieia ance a noel eee 
Drawivg by H. L. Todd, from a specimen collected by the steamer Blake, off Charleston, S.C., 
in N. lat. 32° 31/50”, W. lon. 78° 45’, at a depth of 75 fathoms. 


PLATE CXII. 


383, 383B. Prionotus trinitatis, Goodeand Bean) een. oo. cose se meet since enineme cleeiscieiiciisias Seeieimee . 
Drawings by H. L. Todd, from type No. 39318, U. 8. N.M., collected by the steamer Albatross, 
at station 2120, off Trinidad, in N. lat. 11° 07’, W. lon. 62° 14’ 30”, at a depth of 73 fathoms. 
384. Prionotus, militaris; (Goode and Bean ces. oo —eeea es eel ne eee een ees ee aes se ee eee eee eee 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Albatross, at Station 
2362, off Cape Catoche, Yucatan, in N., lat. 22, ° 08’ 30, W. lon. 86° 53’ 30”, at a depth of 25 
fathoms. 


PLATE CXIII. 


385, 385A, B. Peristedion miniatum, Goode —- 5-2. eo. cen oem enn n= owen awe eee eee eee eee eeeieeee 
Drawings by H. L. Todd, from type No. 26023, U. S. N. M., collected by the steamer Fish Hawk, 
at station 869, in N. lat. 40° 02/18’, W. lon. 70° 23’ 06’, at a depth of 192 fathoms. (No. 

385 reduced about one-half; Nos. 385A, B natural size.) 


440 


448 


458 
458 
459 
460 


460 


461 


464 


465 


467 


468 


464 


470 


LIST OF PLATES AND FIGURES. 25" 
PLATE CXIV. 
386. Peristedion longispatha, Goode and Bean..... .. 2.2.2.2... cece cece eee eee eee cece ee eee. 472 
Drawing by H. L. Todd, from the type specimen, collected by the steamer Blake, at station 
Lviu., off Havana, in 242 fathoms. (About seven-ninths natural size.) 
387. Peristedion gracile, Goode and Bean.......... weenie are aati ee ne noes Soe ee ek eeae. eee 473 


Drawing by H. L. Todd, from the type specimen, collected by the steamer Albatross, at station 
2401, in N. lat. 28° 38’ 30", W. lon. 85° 52’ 30”, at a depth of 142 fathoms. 


388A, B. Peristedion platycephalum, Goode and Bean -...............222...2. 22.22.22. ------ ee 471 

Drawings by H. L. Todd, from the type specimen, collected by the steamer Blake, at station 
LX, off Barbados, in 123 fathoms. (Natural size.) 
PLATE CXV. 

Bed mEODUOLESs | Gepedianns, GIOIA. 2 coc 2 -ccccke cee nis Se warlsoaa en clecewinseccs Ceca ebedscteve seseee sute 349 
Drawing from Temminck and Schlegel, Fauna Japonica, Pl. uxxi, Fig. 2. 

390. Lophotes Capellei, Temminck and Schlegel... .... 00.2.2. 2 0 eee ec cee cee eee cece eee ceee cee ee 351 
Outline from Temminek and Schlegel, Fanna Japonica, Pl. LX XI. 

391. Trachypterus iris, (Gmelin), Cuvier and Valenciennes... ..-.....---. 2-2-2220 eee ee eee eee 477 
Outline from Cuvier and Valenciennes, Histoire Naturelle des Poissons de la France, Pl. 297. 
PLATE CXVI. 

ooo pirachypterus.arcticus, (Briinnich), Nilssou .... . 5... 2201. ceewcceecnessscceseccnncesseeceeccnecss 479 

Outline from Day, Fishes of Great Britain and Ireland, Vol. 1, Pl. uxuy. 
Booms by leDNOMls CUOLdAtns, SNAW —. oon e cece ce os Sonic ole ie bas See e de Suu ee nes Seve e mes usecectesas 482 
Outline from Blainville, Journal de Physique, Vol. LXXxvu, PI. 1. 
Sos ty le pNOMIsiChOTG ats; RAW 6 << aster acisie eo viedsn(ea ae Veees Selb a see: se ew ance caedetieedeawonesmaicle 482 
Outline from Shaw, Transactions ot the Linnwan Society of London, Vol. 1, p. 90. 
PLATE CXVII. 
Buster al eCisiPlesne wASCAMUS an. schoo as saw saeco os ohalascirasan ears eyo macies sl setbees eit voew.ceeciaiees 480 
Outline from Day, Fishes of Great Britain and Ireland, Pl. 64. 
396. Macrorhamphosus scolopax, (Linnwus), Goode and Bean .......-...-.-..----.---------.------ 483 
Drawing by H. L. Todd, from No. 28755, U. S. N. M., collected by the steamer Fish Hawk, at 
station 940, in N. lat. 394 54’, W. lon. 69° 51’ 30”, at a depth of 130 fathoms. (Enlarged one- 
fourth.) 
spAtostoma longipes: Vaillant:.2 225) cc. sc.cc ese de cscs cnc estecceet cons ceeceres coceesesoseedseecsas 484 
Outline from Vaillaut, Expeditions Scientifiques du Travailleur et du Talisman, P]. xxvit, Fig. 
4. (Hight times natural size.) 
OMe HAS IC LUIS MLO Wr sata ee oa ee ae ce aviow es Sees min alee ae Sait ciecin oes seer rec es aaetiea se 487 


Drawing by H. L. Todd, from No. 26021, U.S. N. M., collected by the steamer Fish Hawk, at 
station 869, off Martha’s Vineyard, in 192 fathoms. (Four times natural size.) 
SIU CCeTALIASEe ODOM LOG OL. co cocigs eo cwite ek ce ciccis ease Rie ciemetdes « seis sbieiacre one cdeeccidwe cee nuseee 489 
Drawing from Gaimard, Voy. Skand., Poissons, Pl. 1x. 


PLATE CXYIII. 


FOO Ab smOphins pisCatonus, INNS: «222-22 scomacetecee- ccweoeiceSeenescaeseses sees seers 485 
Drawings by S. F. Denton, from No. 393844, U. S. N. M., collected by the U. 8. Fish Commis- 


sion, 20 miles south of No Man’s Land. 


PLATE CXIX. 


40 eMancalias Shufeldtil, Gill...2- 22.55.22 2-0. et sec cess cescee enceess Berea ee es deseo ss 490 
Drawing by H. L. Todd, from No, 33352, U. S. N. M., collected by the steamer -l/batross, at sta- 
tion 2099, in N. lat. 37° 12’ 20”, W. lon. 69° 39’, at a depth of 2,949 fathoms. (About two 
and a half times natural size.) 





Aum nuntonsatasiCoucsiin Gille.cses sacsce 2 oseee sees cer sne et eea- sae secs somes nse=encieoss seas <2 491 
Drawing by H. L. Todd, from No. 33558, U. S. N. M., collected by the steamer Albatross, at sta- 
tion 2101, in N. lat. 38° 13/ 30’, W. lon. 68° 24’, at a depth of 1,686 fathoms, (Three and 
three-fourths times natural size.) 
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403. Halieutzea stellata, Cuvier and Valenciennes........-----. ------ ------ eee ee tenn ee eee ee nee 499 
Outline from Temminck and Schlegel, Fauna Japonica, Pl. 82. 
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404. Paroneirodes glomerosus, Alcock...-...-----.-------------++ +--+ +--+ 22+ ---- 2-22-22 eee eee 
Drawing from Alcock, Annals and Magazine of Natural History, Vol. 11, Pl. 1x, Fig. 6. (Very 
slightly reduced. ) 
PLATE CXX. 
405. Corynolophus Reinharatii, (Liitken), Gill .-----.- 22.2. 22-5 cso 22 = ese em= ee 
Drawing from Liitken, Vidensk. Selsk. Skr. Naturvid. og Math. Afh., rv, Pl. 334. 
106. Melanocetus Johnsonii, Giinther 
Drawing by H. L. Todd, from No. 38055, U. 8. N. M., collected by the steamer Albatross, at sta- 
tion 2149, in N. lat. 13° 01/ 30’, W. lon. 81° 25’, at a depth of 992 fathoms. 
407. hiocetus, Murrayi, Giinther na) sarereinisnioyelntes loo aaa el eae re mot 
Drawing from Giinther, Challenger Report, Vol. xxu, Pl. x1. 





PLATE CXXI. 


408" ‘Linophryne Jucifer, Collett ~ emcee cisae acim mlat ora lose mie ale veo ltt a lalate tte lta tale 
Drawing from Collett, Proceedings of the Zodlogical Society of London, 1886, Pl. xv. 
409: Caulophryne: setosus, Goode and Bean. 2 ---- oie a. een wn rele ete trina ale alae ae melee ale ete eepiiol 
Drawing by S. F. Denton, from type No. 39265, U.S. N. M., collected by the steamer Albatross, 
in N. lat, 39° 27’, W. lon. 719 15’, at a depth of 1,276 fathoms. (Nearly three times natural 
size.) 
410. Halieutezea coccinea, Alcock 
Drawing from Aleock, Annals and Magazine of Natural History, Series 6, Vol. vin, Pl. vii. 
49i1.. Malthopsia\inteus, Alcock = <<: = 22 o-.sse-cp aseiee se ceiee cite See oe ee ee ee eee 
Drawing from Alcock, Annals and Magazine of Natural History, Series 6, Vol. vii, Pl. vit. 





PLATE CXXII. 


4194 B. Halieutella lappa, Goode.and Bean <<). 22..- -oo- sao sine nnie = orem cimeis ee ee ee eee eee 
Drawings by H. L. Todd, from No. 31862, U.S. N. M., collected by the steamer Fish Hawk, at sta- 
tion 1151, in N. lat. 89° 58’ 30", W. lon. 70° 37’, at a depth of 125 fathoms. 
413. Dibranchus,atlanticue,; Peters: ane. e7cmn = erin alte ase cle isle eels eee eee eee eee Eee eee 
Drawings by H. L. Todd, from No, 26088, U. S. N. M., collected by the steamer Fish Hawk, at sta- 
tion 879, off Marthas Vineyard, in 225 fathoms. (No. 413A, natural size; No. 413B, enlarged 
one-third. ) 
4I4A Be Ealieutichthys'aculeatus; (Mitchill)) Goode... 5-2... 2. sees ee eee ee eee ee eee eee 
Drawings by H. L. Todd, from No. 23552, U.S. N. M., collected at Key West, Fla., by J. W. Nelie. 
(Natural size.) 
PLATE CXXIII. 


415; Bathyclupea: argentea; Goode.and! Beanbascecsctecosscce eee sae eset asia iee eie ee ace 
Drawing by A. H. Baldwin, from a specimen collected by the steamer Blake, at station XXxvu, 
off Neris, in 865 fathoms, (About one-half natural size.) 
416. Schedophilopsis spinosus, ‘Steindachner--- 22. 2- -ssoa--e eos eins sions sees see see eee ee eeee 
Drawing by A. H. Baldwin, from a specimen obtained at Astoria, Oregon, by Dr. Aug. C. Kin- 
ney. (Four-fifths natural size.) 
417; Tetragonurus/Cuvierl,, Risso. 2. sc saenis ea alee oe  e ore y  ee eere 
Drawing by M. M. Hildebrant, from No. 44436, U.S. N. M., collected at Woods Holl, Mass., by 
Vinal N. Edwards. (About two and a half times natural size.) 
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OCEANIC ICHTHYOLOGY 


BASED UPON A STUDY OF 


THE DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


By Georce Brown Goope and Tarteton H. Bean. 


A DISCUSSION OF THE SPECIES AND THEIR DISTRIBUTION, 


Class MARSIPOBRANCHIL. 


Marsipobranchii, BONAPARTE, Trans. Linn. Soc. London, v. 18, pp. 289, 304, L841. 
Marsipobranchia, GiLt, Johnson’s Cyclopedia, U1, 316. 
Dermopteri (part), OWEN, Anatomy of Vertebrates, 1, 7. 


Skeleton of a very infericr type, the notochord or embryonal vertebral column being 
persistent. Skull rudimentary and represented by a small brain case and capsules for 
the organs of sense (auditory and olfactory), as well as by an ethmovomerine plate; the 
inferior appendages developed as elements designated as the “suboeular arch,” with a 
metapterygoid or “superior quadrate” and an “inferior quadrate” portion, the ‘“palato- 
pterygoid” element, and the ‘“stylohyal process;” labial cartilages form also a prominent 
feature of the skull; bones or cartilages, representing the upper as well as the lower jaws, 
entirely wanting; the branchial apparatus sustained by a basket-like skeleton; no limbs 
developed, and no scapular arch or pelvic girdle. Brain small but distinctly developed, 
differentiated into the brain proper and medulla oblongata; the former composed, as in the 
higher forms, of the “mesencephalon,” ‘‘thalamencephalon,” “prosencephalon,” and rhinen- 
cephalon;” the latter small, with a fourth ventricle conspicuous from above, and the * cere- 
bellum” very rudimentary. Auditory apparatus quite simple, represented by a single mem- 
branous tube without any differentiation into canals and vestibules, as in the Hyperotreta, 
or, at most, as in the Hyperoartia, with two semicular canals and a sacculated vestibule. 
Olfactory apparatus consists of a median sac; is provided with but a single external aper- 
ture. Heart distinctly developed and divided into an auricle and ventricle, the former hay- 
ing in front a venous sinus, and the whole inclosed in a “pericardium,” which connects with 
the peritoneal cavity. Intestinal canal simple; liver specialized as such, and kidneys well 
developed, with ureters opening behind into the rectum. Organs of generation without 
ducts, discharging into the abdomen, from which the products depart by an abdominal pore, 

The species of the class are found in both fresh and salt waters, the Petromyzontids 
having members in the fresh and salt waters of all temperate and subtemperate countries; 
while the Myxinoids are represented in the cold waters of the northern hemisphere by 
Myxine, as well as along the shores of a considerable portion of the Pacific—in the 
Japanese and Chinese seas, California, Chile, and Australia. 
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Although no representatives of the class have been found in a fossil condition, their 
absence in the older strata is undoubtedly due rather to the difficulty connected with the 
preservation of the readily destructible cartilaginous skeleton than to their actual absence, 
It is indeed probable that the order was extensively represented in past times and that it 
was more abundantly developed than any other type. (@ill.) 


Order HY PEROTRETA 


Cyclostomata hyperotreta, MULLER, Abhandl. Akad. Wiss. 
Hyperotreta, GiL., Johnson’s Cyclopedia, 11, 1079. 


An order of marsipobranchiates characterized by the construction of the cranial carti- 
lages and the complete tubulation of the median nasal aperture, and its perforation of the 
palate (hence the name). The branchial apertures are developed on each side far behind 
the head, and are variable in number; the inner branchial ducts communicate directly 
with the esophagus; the ova are large and each is provided with an oval horny case con- 
stricted at both ends, and with numerous filaments thereto. The embryologyis still unknown. 
In the adult condition the mouth has no lips and no plates on the disk, but a median tooth 
is above the entrance of the esophagus, and two pectiniform rows of teeth on the tongue. 

The order is composed of two families: (1) Myarinide, with one genus, Myxine, repre- 
sented by species in the northern and southern hemispheres; and (2) Bdellostomide, whose 
species are confined to the Pacific Ocean, one of them ascending as far northward as Cali- 
fornia. (ill.) 


Family MYXINIDA. 
Myxinidw, GUNTHER, Cat, Fish. Brit. Mus., vit, 1870, 510. 
MYXINE, Linnzeus. 
Myzxine, LINNE©vS, Systema Nature, ed. x, 1, 1758, 650 (type, Myxine glutinosa, L.). 


Body eel-shaped, covered by a thin loose skin; two rows of mucous glands along the 
lower side. Eyes absent. Skuli little developed, cartilaginous. Mouth lipless, suctorial, 
with barbels on each side. Nostril single, median, at front of head, with two pairs of 
barbels. Teeth strong, a Single one on the roof of the mouth, and two rows on each side 
of the tongue. Gill saes at the sides of esophagus near the left branchial opening; a third 
opening to esophagus and the branchial sacs. Ovary single, on right side. No oviducets. 


MYXINE GLUTINOSA, Linnzus. (Figure 1.) 
Myxine glutinosa, LInN., Syst. Nat., ed. x, 1, 650; ed. xu, L080.—GiNnrHER, Cat. Fish. Brit. Mus., vim, 510. 


A Myxine with 8-11 rather slender lingual teeth in each row, the two foremost strongest 
and more confluent at the base than the others. Length of head contained 3$ to 4 times in 
total length; tail 64 to 10 times. Color grayish brown to bluish brown above, whitish below. 

Linneus included Myxine among his “ Vermes Intestina,” placing it between the leeches 
and the shipworms, and described its habits briefly as follows: “Intraé et devorat pisces ; 
aquam in gluten mutat,” and this sentence expresses nearly all that is known about the 
habits of the animal at the present time. It may be said, however, that it is found only in 
waters of low temperature, probably always below 50°, and that on account of its parasitic 
habits its capture is not likely to be effected except in connection with some larger fish on 
which it is preying. Its presence, therefore, is not certain to be detected by the trawl and 
dredge. The ‘slime-eel,” as it is called, frequently penetrates into the abdominal cavity of 
other fishes to feed upon their flesh, It secretes thick, glutinous slime, in enormous quan- 
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tities and with wonderful rapidity. A single hag will fill a two-gallon bucket with slime 
mingled with water in a few seconds, and after a slight interval can repeat the operation 
with ease. The eggs are elliptical in shape, and are supplied at each end with numerous 
short threads for adhesion. Nansen has made an exceedingly interesting investigation into 
the hermaphroditism of this form. 

Myzxine occurs only in the North Atlantic. On the coasts of Europe it is found in the Nor- 
wegian Fiords as deep as 70 fathoms, and it ranges as far south as Neweastle and the Firth 
of Forth. In the western Atlantic it is known to occur on the offshore banks as far north 
as the Grand Bank of Newfoundland, and probably still farther north through the Arctic 
Sea; and it also occurs on the shoals in the Bay of Fundy, one of the best known colonies 
being on the cod bank to the eastward of the north end of the island of Grand Manan. 
The fishermen of the offshore banks frequently pull them to the surface clinging to the fish 
taken on their hooks. In the deeper waters of the western Atlantic they have been found 
as far south as lat. 38° 31’, lon, 73° 25’, off the capes of Delaware by the Fish Commis- 
sion at a depth of 126 fathoms, and off Cape Fear, North Carolina, lat. 34°, lon, 76° 10’, 
at a depth of 178 fathoms. Off Marthas Vineyard they have been found by the Fish Com- 
mission at a depth of 264 fathoms, with a temperature of 47°, and farther out at sea in the 
same region by the Blake at 304 fathoms (lat. 40° 11/ 40”, lon. 68° 22’), and 524 fathoms 
(lat. 41° 32’, lon. 65° 55’). 

The form is so abundant off the New England coast in depths of 100 to 250 fathoms that a 
record of all the localities of its occurrence has not been kept. It is known, however, that 
specimens were obtained from the following stations of the Blake: 309, 306, and 327; and 
also from the following stations of the Fish Commission steamers: 869, 870, 871, 878, 939, 
951, 1038, 1047, 1154, 2086, 2088, 2089, 2092. 


MYXINE AUSTRALIS, JENyns. (Figure 2.) 


Myzxine australis, JENYNS, Voyage of H. M.S. Beagle, Zobjlogy (edited by Charles Darwin), 1839-43; Fishes: 
159; GUNTHER, Cat. Fish. Brit. Mus., vit, 1870, 511; Challenger Report, xx, 1887, 267. 
Heptatrema cirrhatum, SCHLEGEL, Fauna Japonica, Poissons, 310, pl. 143 (fide Giinther). 


A Myxine with ten or eleven slender teeth in each of the two series; the three foremost 
strongest and confluent at the base, the other teeth remaining separate; in the second 
series the two innermost teeth are confluent at the base. 

M. australis was first described from Sandy Point and the Tyssen Island, at the south- 
ern extremity of South America. It was found by the Challenger in the Japanese Sea, 
where six specimens from 9 to 20 inches in length were taken on the Hyalonema ground at 
a depth of 345 fathoms (Station 232). Dr. Giinther is of the opinion that Heptatrema cirrha- 
tum Schlegel, from Japan, should be referred to the same species. The Challenger obtained 
specimens of MZ. australis from the Straits of Magellan, and the species is most probably an 
inhabitant of the deeper waters to the east of Patagonia, and entitled to a place in the 
fauna of the Atlantic basin. 


Order HYPEROARTIA. 


Cyclostomata hyperoartia, MULLER, Abhandl. Akad. Wiss., Berlin, 1834, 77. 
HAyperoartia, GILL, Johuson’s Cyclopedia, 1, 1079. 


An order of Marsipobranchiates distinguished by the development of the skull and the 
cecal nature of the median external nasal aperture; no duct perforating the palate, which 
is, therefore, left entire (whence the name). The branchial apertures are on each side 
behind the head, and seven in number; the inner branchial ducts debouch into a separate 
common tube. The ova are small and superficially like those of fishes. The young undergo 
acomplete metamorphosis after leaving the egg. The larve have an elcngated slit-like 
mouth, and are without teeth or eyes. In this condition they were formerly considered to 
be members of a peculiar group (Ammocetes). At maturity the mouth is circular, surrounded 
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by a lip, and armed with dentigerous lamelle on its disk, as well as with lingual teeth; 
enlarged plates above and below the antrum of the esophagus have been called maxillary 
and mandibular, but they have no homological relation with the upper and lower jaws of 
ordinary fishes, and the lower jaw in them is absolutely wanting. 

This order embraces only a single family of existing species (the Petromyzontide or 
lampreys), of which there are at least five genera, three of which are represented in North 
America. (G@ill.) 

Family PETROMYZONTIDA2. 


Petromyzontida, GUNTHER, Cat. Fish. Brit. Mus., vit, 499. 
PETROMYZON, Artedi. 
Petromyzon, ARTEDI, Genera Piscium, 64.—LINN&us, Syst. Nat., ed. x, 1758, 5; ed. xu, 1766, 1, 394. 


Dorsal fins two, the second continuous with the caudal; maxillary teeth separate, 
pointed, close together, not forming a crescent-shaped plate; mandibulary plate with seven to 
nine cusps; lingual teeth serrated, forming two crescent-shaped plates on each side. 


PETROMYZON MARINUS, Linn2us. 


Petromyzon marinus, LINNZUS, Syst. Nat., ed. x, 1758, 230; ed. xm, 1766, 394. GUNTHER, Cat. Fish. Brit. 
Mus., vit, 501. 
Petromyzon americanus, LE SuruR, Trans. Am. Phil. Soc., 1, 383.—SToRER, Hist. Fish. Mass., 251. 

Specimens of a Petromyzon apparently not specifically distinct from P. marinus, have 
been obtained from several localities at considerable depths. The Fish Commission trawled 
it off Cape Ann at station 189, in 85 fathoms, and at 192 in 100 fathoms, and also at station 
946, off Marthas Vineyard (lat. 39° 55’, lon. 71° 14’), at a depth of 247 fathoms, and bottom 
temperature of 47°. The occurrence of this form at so great a depth is interesting in con- 
nection with the record of the following species, P. Bairdii. 


PETROMYZON (BatHyMyzon) BAIRDII, GILL. 
Petromyzon (Bathymyzon) Bairdii, GILL, Forest and Stream, xxi, Aug. 30, 1883; Proc. U. S. Nat. Mus., v1, 

1883, 254. 

This form of lamprey was described by Gill from a single specimen (Nat. Mus., No. 
33311), obtained by the U.S. Fish Commission at station 2048 (lat. 40° 02/ 00/’, Ion. 68° 
50/ 30’), at a depth of 547 fathoms. No specific characters were mentioned except those 
enumerated above under the generic diagnosis ‘‘supraoral and infraoral plates or Jamin 
destitute of odontoid tubercles, the armature of the lamprey type being obsolescent.” 

The form is very closely related to Petromyzon marinus, but the limits of generic and 
specific variation in the Hyperoartia are by no means definitely agreed upon, and Gill’s 
identification of this specimen is accepted without comment or criticism. 

The following MS. descriptions, prepared in 1883, have been placed in our hands by Dr. 
Gill: 

The head, from the snout to the first branchial aperture, is contained about seven times 
in the total length, while the eye is intermediate between the snout and fifth branchial 
aperture. The diameter of the eyeis equal to one-fourth of the distance of the interorbital 
area, 

The diameter of the circular disk equals the interval between the eye and fifth branchial 
aperture; the margin is regularly fringed, as in the related species. 

Indications of eight teeth are on the infroral lamina, and the tips of the two suproral 
ones are barely perceptible; the pectinations of the lingual teeth are well marked and 
ditferentiated. 

The chest (7. ¢., space between first and seventh branchial apertures) is about as long 
as the snout. 

The fins are moderate, the anterior dorsal being somewhat higher in front of the middle 
than the diameter of the orbit, and the second dorsal about twice as high or equal to the 
distance between the eye and first branchial aperture, 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION, 5: 


The color is dark, except upon the belly, which is grayish. The second dorsal is darker 
across the middle in front and towards the margin behind, while the caudal is blackish 


throughout. 
MEASUREMENTS. 
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This hitherto undeseribed form is evidently most closely related to the typical species 
of the genus Petromyzon, but differs by the obsolescence of the armature of the suproral 
and infroral lamin, while differences of proportion characterize the species; it is scarcely 
generically distinet from Petromyzon, but may be distinguished as a subgeneric type under 
the name Bathymyzon with the following characters: 


BATHYMYZON. 


Petromyzontine with the suproral lamina contracted, its two converging teeth almost 
completely fused together and only evident at the summit of the combined mass, infroral 
lamina ecrescentiform and spout-like at the middle, and with the denticles obsolete, discope- 
ripheral teeth numerous and in obliquely-arched series of 4-7, declining downwards; the 
innermost lateral teeth of the four rows diverging from the mouth, in each side bicuspid, 
with the cusps approximated, and diminishing downwards rapidly; the lingual teeth 3, 
pectinate, the anterior deeply impressed and suleate backwards at the middle and the pos- 
terior correspondingly curved backwards at their inner lateral angles; the anterior dorsal 
fin distinct from posterior. (@ill, MS.) 


Class ELASMOBRANCHII. 


Lyriferous vertebrates with cartilaginous skeleton, and destitute of membrane or der- 
mal bones; no cranial sutures. Body with vertical and paired fins, the posterior pair ab- 
dominal; caudal fin with elongated upper lobe; gills attached by their outer edges to the 
skin, with an intervening gill opening between each; no gill cover; skin naked or covered 
with minute imbricated scales or hard plates, sometimes spinous; no air bladder; arterial 
bulb with three series of valves; intestines with a spiral valve; optic nerves united, not 
decussating, or only slightly so; ova few and large, fertilized, and sometimes developed 
internally; embryo with external deciduous gills; males with intromittent organs attached 
to ventrals. 

KEY TO SUBCLASSES OF ELASMOBRANCHII. 


I. Gill openings, 5-7, slit-like; jaws detached from skull ...---...-------------- Sevacau (Sharks and Rays) 
II. Gill openings single, four branchial clefts; jaw and palate attached to skull... HOLoOcEPHALI (Chimeras) 

The class Elasmobranchii, intermediate between the true fishes and the Marsipobranchi- 
ates, is sparingly represented in the abyssal faunas. 


Subclass SELACHII. 


Elasmobranchiates with body more or less cylindrical or depressed, with gill openings 
slit-like, five (sometimes six or seven) in number, sometimes lateral or inferior; jaws de- 
tached from the skull; opercular and pelvic bones lacking. 
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KEY TO THE ORDERS OF SELACHII. 


I. Trunk more or less cylindrical, gradually tapering into the tail; gill openings lateral - .. -SQuALI (Sharks) 
Il. Trunk depressed (in typical genera the highly developed pectoral fins forming a broad flat disk); gill 
Openings Ventral. c. sere scimaqaisiate s)a cles iciis Say Solera se eteteeale leet ee Rata (Skates and Rays) 


Order SQUALL 
The Sharks. 


Selachians, with body more or less cylindrical (sometimes much depressed anteriorly), 
gradually attenuating into the tail. Branchial openings lateral, slit-like, 5-7 in number, either 
entirely in front of or entirely behind the pectoral, opening over their bases. Pectorals 
moderately developed, distinctly differentiated from the sides. 


KEY TO THE DEEP-SEA FAMILIES OF SQUALI. 
I. Anal fin lacking. 


A. -No spines trontiof dorsal sims 2. op sess ee s eelele ol rete et le eee eee SCYMNORHINID.E 
B: Each dorsal fin preceded byiaispine= ss) eee ee eee ee ee eae SPINACID.4 

II. Anal fin present. 
A. Dorsal fins two, without antecedent spines, the first above or behind the ventrals....-.-- SCYLLILDAa 
B. Dorsal fins two, without spines, the first in advance of ventrals; caudal erescentic, with a keel on 
each side of its stem; gill openings enormous..-.-..--...-.....2..-----: +--+ s-ss0=- CETORHINID.D 
C. Dorsal fin single, without spine; caudal without noteh posteriorly. .......----- CHLAMYDOSELACHID.E 


In this key only those families are included representatives of which have actually 
been taken at great depths. Other forms, such as Selache maxima, probably sink below the 
hundred-fathoms limit at times. Canestrinirecords as living “in lwoghi profondi,” inthe Med- 
iterranean, Notidanus griseus, Heptanchus cinereus, Selache maxima, and Carcharodon Ron- 
deletii. Spinar niger, however, Scymnus lichia, and Lemargus rostratus, which dwell “a 
grande profondita,” appear to be the only Mediterranean forms entitled to admission in this 
list, except perhaps Centrophorus granulosus, which it may be strays in from the deeps of the 
Atlantic, as far east as Sicily, and Echinorhinus. 


Family SCYMNORHINID-A. 


Scymnida, GILL, Johnson’s Cyclopedia, 1v, 158.—JORDAN and GILBERT, Bull. xvi, U.S. Nat. Mus., 1883, 13. 
Spinacide (in part) GUNTHER, Cat. Fish. Brit. Mus., vi, 425-429. 
Scymnorhinida, GILL, MS. 


Seymnoid selachians, without anal fins and with spineless dorsals. Seales generally 
developed in the form of shagreen or fine bristly spines; head oval, depressed; eyes 
without nictitating membranes; nostrils with a simple anterior tag; mouth inferior and 
somewhat arched; teeth with trenchant edges; branchial apertures five, in advance of the 
pectorals; dorsals two, spineless, the first in advance of the ventrals, the second far behind; 
anal lacking; pectorals rather small; ventrals placed far back. (G@ill.) 


KEY TO THE GENERA OF SCYMNID. 


I. First dorsal in advance of ventral. Lower teeth erect, triangular......-....---......-.. SCYMNORHINUS 
A. Dorsal fins similar insize. Lower teeth oblique, quadrate, with horizontal cutting edges..SOMNIOSUS 
B. Second dorsal longer than first. Upper teeth small, conical. Lower teeth larger, triangular, some- 
mer air O DLLs atsiseter sate ecstatic ree sana ae oie ee ielee ohaieteiatstnmaci iter (Euproromicrus.—Indian Ocean. } 
Il. First dorsal opposite ventrals. 

©. Teeth equal in both jaws, large, very oblique, each with several small cusps. Skin with irregularly 
placed round osseous tubercles and prickles .-.--.<----------..0--200 (255-7 -= so-2---- ECHINORUINUS 

D. Lower teeth much larger than upper, erect, uot serrated. Skin granular, 
({Iststrus.—South Pacific and Gulf of Guinea. | 


This family is not common in American waters. Of the three genera occurring in the 
Atlantic, one, Seymnus, has been found only in the Mediterranean and the adjacent parts of 
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the Atlantic. Somniosus and Echinorhinus live chietly in mid ocean, the former unques- 
tionably breeding at considerable depth, though it is not certain that it descends below the 
hundred-fathom line. They are more abundant in the eastern Atlantic. 


SCYMNORHINUS, Bonaparte. 


Scymnus, CUVIER, Réegne Animal, 1817, 11, 130.—MULLER and HENLE, S. B. Plag., 92.—Gi-nTHeER, Cat. Fish. 
Brit. Mus., vill, 426. 


Two short dorsal fins without spine, the first at a considerable distance from the ven- 
trals; no anal fin. Skin uniformly covered with minute scales. Mouth transverse, a deep, 
straight groove at each angle of the mouth, Nostrils at the extremity of the snout. Upper 
teeth small, pointed; lower much larger, dilated, erect, triangular, not very numerous. No 
membrana nictitans, Spiracles wide. Gill openings narrow.  (Giinther.) 


SCYMNORHINUS LICHIA, Bonaparte. (Figure 3.) 


Squalus lichia, BONNATERRE, Tabl. Eneyel. Ichth., 1788, 12. 

Squale liche, LACKPEDE, Hist. Nat., 1, 279, pl. x, fig. 3. 

Scymnus lichia, BONAPARTE, Fauna Italica, 1, fase. X1V-Xv1, 1836.—MULLER and HENLE, S. B. Plag., §2.— 
DuMErIL, Elasm., 452.—BocaGE and CaPELLO, Peix. Plagiost., 34.—GtUnTuHER, Cat. Fish. Brit. Mus., 
vill, 425.—Co.iett, Bull. Soe. Zool. France, 219. 


A Scymnus with seventeen or nineteen erect teeth in the lower jaw, with the edges ser- 
rated. Scales minute, with a median keel, and terminating in a point. The first dorsal fin 
is nearer to the root of the pectorals than to that of the ventrals. 

This is the only species of the genus. It occurs in the western parts of the Mediterra- 
nean and about Madeira. It should be sought for by the fishermen on the Halibut banks. 


SOMNIOSUS, Le Sueur. 


Somniosus, Le Surur, Jour. Acad. Nat. Sci. Phila., 1818, 1, 222 (type, Somniosus brevipinna, Le Sueur).— 
GILL, Proce. Acad. Nat. Sci. Phila., 1864, 264.—JORDAN, loc. cit., 14. 

Lemargus, MULLER and HENLE, 8. B. Plag., 1838, 93. [Preoccupied in Crustacea by Kroyer. } 

Rhinoseymnus (=Somniosus part), GULy, loc. cit. 


Scymnoid sharks with body elongate and two spineless dorsals; fins all very small, the 
ventrals nearly opposite the second dorsal; mouth transverse, with deep groove backward 
from its angle; nostrils near the extremity of the snout; jaws feeble; teeth in upper jaw 
in several rows, small, narrow, conical; teeth in lower jaw numerous, in about six rows, the 
point so much turned aside that the inner margin forms a cutting edge; spiracles moderate; 
no nictitating membrane; gill openings narrow; skin uniformly covered with fine tubercles. 

Two species are known; one, S. rostratus, recorded by Risso and Canestrini from the 
Mediterranean, off Nice and Genoa, where, according to Canestrini, it lives at great depths 
(Fauna d’ Italia, Pesci, p. 43); the other, S. microcephalus, from the North Atlantic. 


SOMNIOSUS MICROCEPHALUS, (SCHNEIDER), GoopE and Bran. (Figure 8.) 


Squalus carcharias, MULLER, Zoologicie Danice Prodromus, 1776, 38 (not Linnieus). 

Squalus microcephalus, SCHNEIDER in Bloch, Syst. Iehth, 1801, 135. ; 

Scymnus microcephalus, KROYER, Danmark’s Fiske, ut, 1853, 914, fig. —CoLtrrr, Norges Fiske, 212.—Marm. 
Fauna, 626. 

Somniosus microcephalus, GOODE and BEAN, Bull. Essex Inst., 1877, 31.—Jorpan and GILBERT, Bull, xvi, U.S. 
Nat. Mus., 1883, 15. 

Somniosus brevipinna, Le Surur, Journ. Acad, Nat. Sci. Phila., 1, 1818, 122.—SToreEr, Rep. Fish. Mass., 189. 

Scymnus brevipinna, Di Kay, Zool. N. Y., Fish., 361, pl. uxt, fig. 202.—Storrer, Mem. Am. Acad. Sci., Bos- 
ton, IX, 1867, 235, pl. Xxx vill, fig. 2. 

Lemargus brevipinna, DuMERIL, Iechth., 456, pl. v, figs. 3-4.—Moreav, Poiss. France, 1, 361, fig. 65. 

Squalus borealis, ScoresBY, Arctic Regions, 1820, 1, 538, pl. xv, figs. 3-1.—Jenyns, Man. Brit. Vert. Anim., 
1835, 506. 
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Scymnus borealis, FLEMING, British Animals, 1828, 166.—YARRELL, Brit. Fish., 1st ed., IT, 403, 2d ed., 11, 527.— 
SWAINSON, Fishes, 11, 315.—Nibtsson, Skand. Fauna, rv, 724.—THompson, Nat. Hist. Ireland, Iv, 255. 
Lamargus borealis, MULLER and HENLE, op. cit., 1838, 93.—GaImaRrD, Voy. Groenland, Poiss., pl. Xx1.—Yar- 
RELL, op. cit., 3d ed., 11, 524—Dumebrit, Iehth., 1, 455, pl. v, figs. 1-2.—GintuEr, Cat. Fish. Brit. Mus., 





Vill, 426, 
Scymnus borealis, MULLER and HENLE, op. cit., 93. 
Scymnus glacialis, FABER, Fische Islands, 1829, 23.—Nitsson, Prodr. Ichth. Skand., 116. 
Seymnus Gunneri, RICHARDSON, Fauna BorealimAmericana, 111, 3138. 
Syualus norwegianus, BLAINVILLE, Faune Frangaise, 61, 
Squalus norvegicus, GRAY, Gronow. Syst. Ichth., 8. 
Scymnus micropterus, VALENCIENNES, Nouv. Ann. Mus., 1, 1834, 454, pl. xx. 
Leiodon echinatum, Woon, Proc. Bost. Soc. Nat. Hist., 11, 174. 

A Somniosus with body robust, rapidly tapering behind, its greatest depth about one- 
fifth its length; mouth transverse, moderate, with deep groove at its angle; upper jaw with 
five rows of small lancet-shaped teeth, lower jaw with about six rows of broad, quadrangular 
teeth, divided in their centers by a perpendicular ridge and directed outward; about 
twenty-six teeth on each side; spiracles present, small; skin with fine tubercles; fins small, 
the first dorsal about as large as the ventrals and larger than the second dorsal and both 
spineless; pectorals short; caudal short and bluntish 

The Nurse Shark belongs to the northern parts of the North Atlantic and the Arctie 
Ocean. Twenty or more have been taken about the British Isles within the past century, 
chiefly along the northern shores, though one has been seen off Suffolk, and one in 1832 was 
found in the estuary of the Thames. In the western Atlantic it has not been seen south of 
Cape Cod. Three came ashore at Provincetown in 184849, one at Portland, Me., in 1846, 
and one about Cape Ann before 1818, when Le Sueur saw and described its stuffed skin at 
Marblehead. About Greenland it is frequent near the shores, as it is also off Iceland and 
Norway, and the jaws are often seen in ethnographical collections, being used by the Eski- 
mo to make a rude tiara-like headdress. Curiously enough, this sluggish shark is a deter- 
mined enemy of the whale, and bites great lumps of flesh from its body, as Scoresby has 
recorded in his “Arctic Regions.” 

Somniosus descends to considerable depths, and, as Liitken has shown, deposits its 
numerous soft, globular eggs, devoid of protective covering, in the soft mud in the bottom 
of the deep sea.—| Liitken, Vid.-Medd., 187980, pp. 56-61. Zoological Record, 1874. Day, 
Fishes of Great Britain and Ireland, 11, 321}. 

Somniosus rostratus (Scymnus rostratus, Risso=Lemargus rostratus, Canestrini), is a 
form recognized by Italian naturalists from a very few individuals observed about Nice and 
Genoa. It lives a grande profondita (Canestrini) and attains the length of 10 decimeters. 


Family ECHINORHINID-. 
ECHINORHINUS, Blainville. 


Echinorhinus, BLAINVILLE, Bull. Sei., 1816, 121; Faune Frangaise, 66.—BoNaParre, Icon. Faun. Ital., 1, fase. 
XI, 1836, No. 188.—MULLER and Henir, 8. B. Plag., 1841, 96.—GUnTHER, Cat. Fish. Brit. Mus., vi, 
128.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 1883, 13. 

Goniodus, AGASSIZ, Poiss. Foss., 11 [type Goniodus spinosus, pl. B, fig. 13]. 

Scymnoid sharks with two small spineless dorsal fins, the first opposite the ventrals; anal 
fins lacking, pectoral and caudal but slightly developed, the latter with no pit at its base. 
Mouth crescentie with a labial fold around its angle; nostrils midway between the mouth and 
the end of the snout. Teeth in both jaws very oblique with smooth cutting edges, the points 
being turned outward; two or more strong cusps on each side of the principal point. No 
nictitating membrane. Spiracles small; gill openings of moderate width. Skin with seat- 
tered, round, prickly tubercles, each leaving a sear when detached. 


ECHINORHINUS SPINOSUS, (GMELIN), BLAINvILLE. (Figure 9.) 
Squalus spinosus, GMELIN, in Linn., Syst. Nat., 1788, 1, 1500.—Lactépkpr, Hist. Nat. Poiss., 1, 283, pi. m1, fig. 


2.—SCHNEIDER, Syst. Ichth. of Bloch, 1801, 136.—R1isso, Iehth. Nice, 42. 
Scymnus spirosus, CUVIER, Regne Animal, 1817, ii, 131.—Russo, Hist. Nat. Eur. Mérid., Poiss., 111, 130. 
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Echinorhinus spinosus, BLAINVILLE, Bull. Sci., 1816, 121.—Faune Francaise, 66.—BoNAPartTr, Icon. Faun. 
Ttal., Pesci, 11, pl. CXXXvuI.—MULLER and HENLE, S. B. Plag., 96, pl. Lx.—YARRELL, Brit. Fish., 2d ed., 
HW, 532, fig. ; 3d ed., 11, 529.—Costa, Fauna, Nap. Chond., xv1.—DuME&RIL, Iehthyologie, 1, 459.—Gixtuer, 
Cat. Fish. Brit. Mus., vu, 428.—Goopr and Bran, Bull. Essex Institute, 1877, 31.—CANEsTRINI, 
Fauna Italica, Pesci, 42.—JorDAn, loe. cit., 18.—GIGLIOLI, Pesci Italici, Cat.,53; Elenco, 1883, 113.—Day, 
Fishes Gt. Brit. & Ireland, 11, 323, pl. CLX1, fig. 2. 

Goniodus spinosus, AGASSIZ, Poiss. Foss., 111, pl. E, fig. 13. 

Centrophorus spinosus, SWAINSON, Fishes, 11, 315, 

Squalus brucus, BONNATERRE, Eneyelopédie Méthodique. 

Echinorhinus obesus, SMIvH, Mlustrations of the Zodlogy of South Africa, 1838-42, Pisces, pl. 1. 


Spiracles behind the eye, behind the vertical from the angle of the mouth. Teeth 
2226 
2226" 


violet, with or without dark spots.  (@iinther.) 

A single individual has been observed in the western Atlantic. This drifted ashore at 
Provincetown in December, 1878 (Goode and Bean, loc. cit.). In the Mediterranean it is rare, 
and lives at considerable depths (Canestrini, Fauna d’ Italia, Pesci, p. 42). Risso men- 
tions one weighing 400 pounds. Day records the occurrence of some thirty individuals in 

3ritish waters since 1828, the largest 9 feet in length; this was a female and contained 
seventeen eggs, and was taken off the Hddystone in January, 1869, Since captures in this 
region have been nade at all seasons of the year, it would appear that its breeding place 
and home is in the northeastern Atlantic, and that its infrequent capture is due to its habit 
of living on the offshore ledges and banks at considerable depths. As the synonymy shows, 
it was recorded by Sinith from the Cape of Good Hope. It may be regarded as peculiar to 
the eastern part of the Atlantic Basin, the Cape Cod specimen being doubtless a waif. 


Family SQUALID, Giinther. 


Spinacida, GUNTHER, Cat. Fish. Brit. Mus., virt, 1870, 417-425.—Jorpan and GiLBert, Bull. xvi, U.S. Nat. 
Mus., 1883, 15. 


Dorsal fins close together. Each tuberele with a small spine in the center. Brownish 


Selachians with body somewhat elongate and head depressed; eyes lateral; nietitating 
membrane absent; mouth inferior, rather large, with a deep groove along either side; teeth 
compressed, varied; nostrils inferior, lateral, near the front margin of the snout; spiracles 
moderate; gill openings moderate, five on each side and all in front of the pectoral fins; 
dorsal fins two, each armed with a spine; the first dorsal in front of the pectorals; anal fin 
lacking; caudal fin with the lower lobe small or obsolete; ventrals far back. 

Of the seven genera comprising this family only two, Squalus (=Acanthias) and Oxy- 
notus (=Centrina), are shallow-water forms. Of these, all the species are represented in 
the Mediterranean. The family Spinacide is peculiarly characteristic of the Mediterranean 
fauna, all known species except three, one of which is from the northwestern Atlantic and 
two are from Japan, occurring in that sea or waters immediately adjacent. Squalus is the 
most cosmopolitan of the genera, but does not enter the North Pacific. 

The deep-sea forms of these little sharks are especially abundant in the great depths 
outside the entrance to the Mediterranean, where an extensive fishery is carried on. 


KEY TO THE GENERA OF SPINACID_A. 
(Adapted from Vaillant. ) 
J. Trunk more or less rounded. 

A. Upper teeth bicuspid. 

1. Lower teeth oblique, with trenchant inner edges..--....---.-------------+----+---- ETMOPTERUS 

PamINONVELAbeOLNMtLLCUSDIC =a. occas ace). o a ems ase oa2 ne cote ects sele eco ecis os=ei es CENTROSCYLLIUM 
B. Upper teeth oblique, with trenchant inner edges; lower teeth similar... [SQuaALUs.—Shallow water. ] 
C. Upper teeth simple, pointed. 


1 Lower teeth more or less erect, triangular..........+.--------2-- «<+2 2-202 +--+. -+--SCYMNODON 
2. Lower teeth oblique, with trenchant inner edges. 
a. Dorsal spines prominent; ‘upper teeth triangular,” Vaillant.-.....---. ---- CENTROPHORUS 
b. Dorsal spines hidden; ‘‘upper teeth conical,” Vaillant. .-...-...----------- CENTROSCYMNUS 
pamliowerteoun simple, Strabo cjoce ese ao ss tees cheese sSe enna eect ee wniesidy PARACENTROSCYLLIUM* 


Il. Trunk rather elevated, trihedral. Teeth erect, conical in upper jaw; triangular, serrated in lower jaw. 
OXYNOTUS 


*A deep-sea genus from the Bay of Bengal, described by Aleock in Aun. and Mag. Nat. Hist., 1889, 379. 
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ETMOPTERUS, Rafinesque. 


Spinax, Cuvier, Régne Animal, 1817, 1, 129.—MULLER and HeEnte, S. B. Plag., 1841, 86. 
Acanthidium, Lown, Proc. Zool. Soc., 1839, 91, (type, 4. pusillum Lowr).—Fishes of Madeira, 1843-60, 740. 


Spinacoid sharks, with two dorsal fins, each witha spine; no anal fin. Mouth but little 
arched; a long, deep, straight, oblique groove on each side of the mouth. Teeth of the 
lower jaw with the point so much turned aside that the inner margin of the tooth forms a 
cutting edge. Upper teeth erect, each with a long pointed cusp and one or two small ones 
on each side. No membrana nictitans. Spiracles wide, superior, behind the eye. Gill 
openings narrow. 

North Atlantic, Mediterranean, and southeastern Pacific. 


ETMOPTERUS SPINAX (LinnN2£vs). (Figure 10.) 


Spinax spinax, LINN.EUS, Syst. Nat., x, 1758, 1, 283; xu, 1766, I, 398. 
Spinax niger, BONAPARTE, Fauna Italica, Pesci, 11, 1832-’41, fig. 1, pl. cxt1.—DuMmERIL, Elasmobr., 441.— 
GUNTHER, Cat., vitt, 424.—CoLuLert?, Norges Fiske, 1875, 215.—CaPre._o, Cat. Peix. Port. 1880, 49. 


A Spinax, with seales tipped by short setiform spines, giving a villous appearance to the 
skin. First dorsal shorter than second, midway between the second dorsal and eye. 
Uniform brown or black, or with whitish longitudinal band along the side of the abdomen 
and of the tail. Caudal sometimes with white margin. (Giinther.) 

The little spinous dogfish with tricuspid teeth in its upper jaws has not yet been 
found in the western Atlantic. Unless the naturalists of Europe have been careless, 
its distribution on that coast is very remarkable. The Norwegians find it along their entire 
coast, from the Christiania Fiord to West Finmark (lat. 69° 50’), where it is abundant and 
produces young in midsummer. In the Mediterranean it is also abundant, occurring at 
great depths (abita a grande profondita, Canestrini), and it has also been taken in the Atlantic 
off Lisbon. We can find no record of its having been observed by French or English nat- 
uralists, unless it has been confounded with the other form of spiny dogfish—Squalus 
acanthias, L.,—which is abundant at both extremes of the recorded range of Spinax spinax, 
and is abundant in the Mediterranean as well as in Norway, and also on the American 
coast from New York (lat. 40° 30’) northward to Labrador and doubtless to Greenland. It is 
probable that a more careful search may reveal the presence of Spinax on the English and 
French coasts, and it may be in America. 

Etmopterus spinax is replaced about Madeira by HE. pusillus. 

Etm. granulosus of Giinther (Challenger Report v1, Shore Fishes, 19, pl. 1, 2, fig. C), 
occurs on the southwest coast of South America, where a single specimen 104 inches long 
was obtained by the Challenger. 


ETMOPTERUS PUSILLUS (Lowe), J.& E. (Figure 5.) 


Acanthidium pusillum, Lower, Proce. Zobl. Sge. London, 1839, 91.—Trans. Zo61. Soe., 11, 19. 

Spinax pusillus, GUNtuER, Cat. Fish. Brit. Mus., vii, 425,—VAILLANt, Voy. Trayailleur and Talisman, 72.— 
CoLtieTT, Bull. Soe. Zod]. France, Xv, 1890, 219. 

Spinax hillianus, Pony, Mem. Hist. Nat. Cuba, 1, 340.—Rep. Fis. Nat. Cuba, 1868, 454 ( fide Giinther). 


A Spinax with body smooth, scales very small, each with minute tuberosity, but without 
spines; the first dorsal fin much shorter than the second, midway between the second dorsal 
spine and the eye; tail relatively shorter than on S, spinavr, its length less than the space 
between the snout and the origin of the pectorals; color brown. (Giinther.) 

The Blake took a single individual, believed to belong to this species, at Station CVI, 
off St. Christopher, in 208 fathoms. It had previously been known only from Madeira and 
Cuba, the Cape Verdes, 290 fathoms (Travailleur), and the Bermudas (Goode). Lowe had 
five or six from Madeira, where it is not very rare, never exceeding a foot in length. The 
species is there taken “at moderate depths,” but the line fisheries of Madeira are all at extra- 
ordinary depths below the surface. 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. Le 


The French expedition obtained an individual, 230 millimeters long, at Station OXI, in 
the channel of St. Vincent, St. Antoine, in the Cape Verde Islands, at a depth of 580 meters. 


CENTROSCYLLIUM, Muller and Henle. 


Centroscyilium, MULLER and HENLE, S. B. Plag., 1841, 191 [type Spinax Fabricii Reinhardt].—Jorpan and 
GILBERT, loc. cit. 


Spinacoids with teeth equal in both jaws, small, straight, pointed, each with one or two 
smaller cusps on each side at base; mouth crescent-shaped, with a straight, oblique groove 
at angle; spiracles medium; branchial openings rather narrow; two dorsal fins, each with 
a strong spine; the second entirely behind the ventrals. 


CENTROSCYLLIUM FABRICH, (Retyuarpr), MULLER and HENLE. (Figure 7.) 


Spinax fabriciit, REINHARDT, Dansk. Vid. Selsk. Forh., 1, 1828, xvi. 

Centroscyllium fabricii, MULLER and HENLE, op. cit., 191.—DumériL, Elasmobr., 449.—Ginruer, Cat. Fish. 
st., XI, 1879, 30.—VAILLANT, Travailleur and 
Talisman, 73.—JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 1883, 6. 





Body somewhat rounded, covered with minute stellate scales; dorsal fins short, each 
preceded by a strong spine; teeth in both jaws tricuspid, small; color, dark brown. 

This little shark, previously known only from the coast of Greenland, has, since 1875, 
been found to be common on the offshore banks at depths of 150 or more fathoms in com- 
pany with Centroscymnus. Vaillant’s assignment of a specimen from the Bane d’Arguin, 
750 fathoms, to this species, is at best very questionable. 

A young individual, probably C. Fabricii, was taken at station 2577, February 11, 
1885. Colors: “All the fins whitish, except caudal, which is yellowish; dorsals with a nar- 
row black stripe anteriorly; tip and lower lobe of caudal with very broad black margin; 
iris greenish golden; sides with several lines made up of dark dashes.” 


CENTROSCYLLIUM GRANULATUM, GUNTHER. 
Centroscyllium granulatum, GUNTUR, Challenger Report, XXII, 7. 


This form is evidently, as Dr. Giinther indicates, very closely allied to Centroscyllivm 
Fabricii, having the same disposition of the fins, size of teeth, and dorsal spines, but the 
epidermoid productions of the head and body are much coarser and in the form of granula- 
tions, whilst in Centroscyllium Fabricii they are minute. 

One specimen, 11 inches long, badly mutilated, was obtained by the Challenger at 
Port Stanley, Falkland Islands, station 311; depth 245 fathoms. 


SCYMNODON, Bocage and Capello. 
Scymnodon, BOCAGE and CaPEeLLo, Proc. Zodl. Soe., 1864, 263 [type S. ringens, B. & Cale 


Spinacoids, with teeth in upper jaw simply pointed, and teeth in lower jaw more or less 
erect, triangular. Scales leaf-shaped, with three strong ribs, each terminating in a point 
below. Dorsal fins small, low, each preceded by a small spine. 

A single species, S. ringens, from deep waters off the coast of Portugal, has been 
described. [Bocage and Capello, loc. cit—Giinther, Cat. Fish. Brit. Mus., VII, 423.| 

SCYMNODON RINGENS, BocaGkE and CapELLo. (Figure 12.) 
Scymnodon ringens, BocAGE and CaPeLio, P.Z.S., 1864, 263, fig. 5; Peix. Plagiost., 1, pl. 1, fig. 1. 


Centrophorus ringens, GONTHER, Cat., Vill, 423.—CaPELLo, Jorn, Acad. Se. Lisboa, 11, 145, tig. of the teeth; 
Cat. Peix. Port., 1880, 49. Coasts of Portugal. Rare. (Lisbon and Setubal.) 


A Scymnodon with labial groove extending for some distance along the margins of jaws. 
Upper teeth small, narrow, lanceolate; lower teeth more or less erect, triangular; the lateral 
ones somewhat inclined backward. Distance between nostrils one-half length of snout. 
Lower angle of pectoral rounded, not produced. Dorsal spines feeble, projecting but 
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slightly beyond skin. First dorsal much shorter than second; length of base (without spine) 
about one-fourth of its distance from the second dorsal. Extremity of ventral fins behind 
end of the second dorsal. Scales pedunculate, each with three strong ribs, terminating in 
a point. Uniform brownish black. (Modified from Gimther.) 


CENTROPHORUS,(Miiller and Henle), Bocage and Capello. 


Centropnorus, MULLER and HENLE (part).—GiUnTueER (part), Cat. Fish. Brit. Mus., vir, 419. 
Centrophorus (restricted), BocaGE and CareLo, Proce. Zool. Soc., 1864, p. 263 [type Centrophorus granulosus 
(Sehn.), M. and H.). 

Spinacoid sharks, with two dorsal fins, each with a spine, which is sometimes hidden 
under the skin; no anal fin. Trunk elongate, without lateral folds. Mouth wide, but 
slightly arched; along, deep, straight, oblique groove on each side of the mouth. ‘Teeth 
of the lower jaw with the point more or less inclined backward or outward. Upper teeth 
erect, triangular, or narrow lanceolate, with a single cusp. Nomembrana nictitans. Spira- 
cles wide, behind the eye. Gill openings narrow.  (G@iinther.) 

Centrophorus has not yet been taken in the western Atlantic, although six species have 
been found in the Mediterranean and the neighboring parts of the ocean, viz: 


1. Centrophorus granulosus (Scun.), M. and H. Mediterranean and Madeira. 
2. Centrophorus lusitanicus, BOCAGE and CAPpELLO. Off Portugal. 
3. Centrophorus crepidater, BoCAGE and CaPELLo, Off Portugal, Madeira. 
4, Centrophorus squamosus (GMELIN), M. and H. Off Portugal. 
». Centrophorus Dumerilii, JOHNSON. Madeira. 

6. Centrophorus calceus, Lower. Madeira, off Portugal. 

The French expedition obtained C. sqwamulosus in considerable numbers at Setubal, as 
well as two individuals of C. calceus. The Challenger did not obtain a single individual of 
the genus from the Atlantic, but took two undescribed forms, C. foliaceus, Giinther, and 
C. squamulosus, Giiuther, off Japan, ‘tan additional proof,” remarks Giinther, “of the 
extraordinary resemblance of the Japanese and Madeiran marine faunas.” 


CENTROPHORUS GRANULOSUS, MULier and HENLE. (Figure 11.) 


Centrophorus granulosus, MiLLER and HENLE, Plagiost., 89, pl. 33.—BocaGn and CapEiio, P. Z. S., 1868, 
260; Peix., Plagiost., 25 (partim).—CaPpEL.o, Jorn. Acad. Sci. Lisboa, 11, 113 (partim); Cat. Peix. Port., 
1880, 47.—GUNTHER, Cat. vit, 420. 


The labial fold does not extend along the margin of the mouth. The distance between 
the nostrils is rather more than one-third the length of the preeoral portion of the snout. 
The lower angle of the pectoral is produced into a narrow lobe, longer in adult examples 
than inimmature. The length of the base of the second dorsal (without the spine) is two- 
thirds of that of the first (without the spine); and the length of the first (without the spine) 
is one-third of the distance between the two fins. Extremity of the ventral fins below the 
second dorsal spine. Scales rather smooth in adult examples, without median keel, ribbed 
in front. Young examples rough. Uniform brown; young examples with the extremities 
of the fins white. (@iinther.) 

This form occurs in the Mediterranean and the neighboring parts of the Atlantic. 

The British Museum has a foetus, which has been provided with a name by Dr. Bleeker 
(Centrophorus moluccensis, Act. Soc, Se. Indo-Neerl., vit, Amboyna, Indies). Dr. Giinther 
says that no distinetive characters can be given from a single undeveloped example which 
is not in good condition. 


CENTROPHORUS LUSITANICUS, BocaGr and Caprio. 
Centrophorus lusitanicus, Proc. Zodl. Soe., 1864, 260, fig. 1.—BocaGcr and Caprtro, Apuntamentos Tehth. 
de Portugal, Peixes Plagiost., Lisbon, 1866, 230.—GiNruer, Cat., vin, 421.—CapELLO Cat. Peix. 


Port., 1880. Coast of Portugal. 


Very similar to C. granulosus, but with base of the first dorsal fin much longer, ete. 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. she 


The labial fold extends a little way along the margins of the mouth. The distance 
between the nostrils is rather more than one-third of the length of the preoral portion of 
the snout. Teeth without serrature. The lower angle of the pectoral fin is produced into 
a tapering lobe. The length of the base of the second dorsal (without the spine) is one 
half of that of the first (without the spine); and the length of the base of the first (without 
the spine) is one-half of the distance between the two fins. Extremity of the ventral fins 
below the hind part of the second dorsal fin. Scales rather smooth, without median keel, 
Jinely striated. Uniform brownish.  (Giinther.) 

This species has been found only off the coast of Portugal. 

CENTROPHORUS CREPIDATER, Bocacr and Care iio. 
Centrophorus crepidater, BOCAGE and CAPELLO, Proc. Zobl. Soc., 1864, 262, fig. 8.—Peix. Plagiost., 27, pl. 2, fig. 


2.—CaPrELLo, Jorn. Acad. Sci. Lisboa, mu, 144.—Ginruer, Cat., vit, 421.—Carre.io, Cat. Peix. Port., 
1880, 48. 


Labial groove prolonged forward, nearly meeting in the median line of the snout. 
Upper teeth very small, narrow lanceolate. The distance between the nostrils is about two- 
fifths of the length of the prieoral portion of the snout. Lower angle of the pectoral 
rounded, not produced. Dorsal fins short, nearly equal in length; the length of the base 
of the first (without the spine) is less than one-third of the distance between the two fins. 
Extremity of the ventral below the end of the second dorsal. Seales peduneulate, with 
Jive or six ribs cach. Blackish brown, spotted with darker. 

Coast of Portugal; Madeira. Scarce. <A fish of great depths and caught in the same 
way as the Hspinheis. Not exceeding 35 inches in length. ( Capello.) 

CENTROPHORUS SQUAMOSUS, GMELIN. 

Centrophorus squamosus, GMELIN, 1788, 1, 1502.—DuMERIL, Elasmobr., 448.—BocaGr and CaPeLio, P.Z.8., 
1864, 260.—Peix. Plagiost., 27, pl. 11, fig. 2 (fig. of scales).—CarreLLo, Jorn, Acad. Se. Lisboa 1, 144.— 
Cat. Peix. Port., 1880, 48.—GUnTuHER, Cat., vir, 422. 

The labial fold extends a little way along the margin of the upper jaw, but not along 
that of the lower. Teeth #3, the upper inclined outward, with a notch on the outer side 
of the base, but not on the inner; no median tooth in the lower jaw. The distance between 
the nostrils is about one-third of the length of the prieoral portion of the snout. Lower 
angle of the pectoral fin very sligntly produced. The length of the base of the second 
dorsal fin (without the spine) is two-thirds that of the first (without the spine); and the length 
of the base of the first (without the spine) is about one-third of the distance between the 
two fins. Extremity of the ventral fins below the middle of the second dorsal fin. The 
scales are leaf-shaped, with a strong median keel, quite free, inserted in the skin by a short stalk. 
Brown. (Giinther.) 

C. squamosus also occurs only off the coast of Portugal. 


CENTROPHORUS DUMERILII,(Jonnson). 


Machephilus Dumerilii, JouNSON, Proc. Zodl. Soc., 1867, p. 713. 


Most closely allied to C. squamosus. The labial fold extends a little way along the mar- 
gin of the upper jaw, but not along that of the lower. Teeth $3, the upper small, straight, 
triangular, with a constricted cusp standing on a broad base; a median tooth in the lower 
jaw. The distance between the nostrils is a little less than one-third of the length of the 
preoral portion of the snout. Lower angle of the pectoral fin very slightly produced; the 
length of the base of the second dorsal fin (without the spine) is two-thirds of that of the 
first (without the spine), and the length of the base of the first (without the spine) is nearly 
one-half of the distance between the two fins; extremity of the ventral fins below the middle 
of the second dorsal fin. The scales are leaf-shaped, with a strong median keel, quite free, th- 
serted in the skin by a short stalk; brown, with dark spots.  ((@iinther.) 

The type of the species, a male, from Madeira, 43 inches long, was presented by J. Y. 
Johnson, Esq., to the British Museum. 
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CENTROPHORUS CALCEUS, Lowe. 


Centrophorus calceus (LOWE), BocaGr and CapeLLo, Apuntamentos Ichth. de Portugal, Peixes Plagiost., 
Lisbon, 1866, 23. 

Acanthidium calceus, Lowe, P. Z. S., Lond., 1839, 93. 

Centrophorus calceus, LOW”, loc. cit. 1843, 93.—BocaGE and CAPELLO, Peixes Plagiost., 28, pl. 2, fi 
CAPELLO, Jorn. Acad. Se. Lisboa, U1, 144.—GUNTHER, Cat., VII, 423. 

Centrophorus crepidalbus, CAPELLO, Proc, Zobl. Soe., 1864, 261, fig. 2.—Cat. Peix. Port., 1880, 48. 


coi 


5 


The labial fold extends for some distance along the margin of the jaws. Snout spatulate, 
much produced, the distance between the nostrils being less than one-third of the length of 
the preoral portion of the snout. Lower angle of the pectoral fin rounded, not produced ; 
the length of the bases of the two dorsal fins (without the spines) is nearly equal, and one- 
half of the distance between them; extremity of the ventral fins below the middle of the 
second dorsal fin. The scales are small, tricuspid, and so minute as to give a velvety appear- 
ance to the skin. (Giinther.) 

This form occurs off the coasts of Portugal and Madeira. 


CENTROSCYMNUS, Boecage and Capello. 


Centroscymnus, BOCAGE and CAPELLO, Proc. Zobl. Soc., 1864, 263; (type, Centroseymnuscelolepis, Bocage and 
Capello).—JORDAN and GILBERT, Bull. Xvi, U. 8S. Nat. Mus., 17, 
Centroscymnus (subgenus], GUNTHER, Cat. Fish. Brit. Mus., vin, 423. 


Dorsal fins each with a spine, which is hidden below the skin. Mouth wide, but little 
arched; a long, deep, straight, oblique groove on each side of the mouth. Teeth of the lower 
jaw oblique, with the point more or less directed outwards; upper teeth lanceolate, on a 
quadrangular base, with a single cusp. Spiracles wide, behind the eye. Gill openings narrow. 


CENTROSCYMNUS CaBLOLEPIS, BocaGr and CaPELLoO, (Figure 13.) 


Centroscymnus celolepis, BocAGE and CaPELLo, Proc. Zod]. Soc., 1864, 263, fig. 4; Peix. Plagiost., 39, pl. 2, 
fig. 3.—CaPELLo, Jorn. Acad. Se. Lisb., 11, 144, plate of teeth; Cat. Peix. Port., 1880, 49.—Wricut, 
Ann. and Mag. N. H., 1868, 426.—Goopr and Bran, Bull. Essex Inst., 1877, 30.—VarLLaAntT, Exp. Scient. 
Tray. and Talisman, 63, pl. 1, fig.1. 

Centrophorus celolepis, GUNTHER, op. cit., VIII, 423. 


Labial groove prolonged forwards, but separated by a broad space from that of the 
other side. Upper teeth very small, narrow and lanceolate. The distance between the nos- 
trils is rather less than one-half the length of the preoral portion of the snout. Lower angle 
of the pectoral rounded, not produced. Dorsal fins short, especially the first, the length of 
which (without the spine) is only about one-sixth its distance from the second; extremity of 
the ventrals below the end of the second dorsal. Seales on the head and nape with strie; 
the others smooth, with a depression at the base. Uniform blackish brown.  (Giinther.) 

Capello records the species from Setubal, and J. Y. Johnson obtained an example from 
the sea of Madeira. The species is abundant on the offshore banks of New England, at the 
depth of 200 fathoms and more. It is ovoviviparous, like Squalus. 

The naturalists of the French expedition made some very interesting observations upon 
the breeding habits of this shark, in August, 1881. Most of the females were in condition of 
gestation. The number of young varied from thirteen to fifteen. These were of various 
sizes—trom 10 to 160 millimeters—and Vaillant, in his report (p. 66), gives interesting 
details concerning them. It is the idea of Vaillant that these females, at the approach of 
the breeding season, come nearer to the surface of the water in order to find a greater heat, 
the temperature at the great depths where they are supposed ordinarily to live not being 
sufficient to develop the young. He remarks, however, that the specimens taken near 
Setubal, in deeper water were evidently very near the period of parturition, and that it is 
evident that the removal to warmer temperature is not always indispensable. 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. i 


Dr. E. Percival Wright reported to Dr. Giinther that he had seen the Portuguese fish- 
ermen capturing this form at a depth of 400 or 500 fathoms, with hand lines 2400 feet in 
length, and that they came from the same depth with Hyalonema. . 

Centroscymnus obscurus, Vaillant (Voy. Travailleur et Talisman, 67, pl. 11, fig. 2), is 
doubtfully assigned to this genus, having close affinities also with Centrophorus. It was 
taken off Soudan in 200 fathoms and below. 


OXYNOTUS, Rafinesque. 


Oxynotus, Rafinesque, Indice, 1810, 45. 
Centrina, CUviER, Régne Animal, ed. 1, 1817, 11, 130. 


Spinacoid sharks, with elevated, trihedral trunk, and with a fold of skin along each 
abdominal edge, and upon dorsal ridges between the fins; two dorsal fins, each with strong 
spine; noanal. Mouth narrow, with deep lateral grooves. Lower teeth small, erect, trian- 
gular, serrated; upper teeth slender, conical, grouped in front of jaw. Spiracles wide, im- 
mediately behind eye. Branchial openings narrow. No nictitating membrane. 

Mediterranean and adjacent parts of Atlantic. 


OXYNOTUS CENTRINA, (Linn.), Rarinesqur. (Figure 21.) 


Squalus centrina, LINNAUS, Syst. Nat., ed. x, 1758, 1, 233 (from Mediterranean, based on descriptions of 
Rondelet and Salviani). 

Oxynotus centrina, RAFINESQUE, Ind. d’ Ittiologia Siciliana, 1810, 45, 60.—GiLL, Ann. Lye. Nat. Hist. N. Y., 
vu, 405. 

Squalus (Acanthorhinus) centrina, BLAINVILLE, Faune Frangaise, 61, pl. xv, fig. 1. 

Centrina Salviani, Risso, Hist. Nat. Eur. Mérid., Poiss., 11, 135.—BoNnararrr, Icon, Faun. Ital., Pesci, CXL, 
fig. 2.— MULLER and HENLE, S. B. Plag., 87.—BocaGr and CAaPEeLo, Peixes Plagiost.,32.—CAPELLO, Jorn. 
Acad. Sci. Lisboa, 11, 142, fig. of teeth.—Ginruer, Cat. Fish. Brit. Mus., vit, 417.—CANESTRINI, Pesci 
@ Italia, 41.—GuIcuHENot, Explor. Sci. d’ Algéria, Poissons,126.—Day, Fish. G. B. & Ireland, 1, 318.— 
GIGLIOLI, Elenco, 1883, 112. 

Centrina oxynotus, SWAINSON, Fishes, 11, 365. 

Centrinavulpecula, MOREAU, Poiss. de la France, 1, 355, fig. 61. 


The Centrina, called in Italy * pesce-porco,” ‘ puerco,” and * pourc-marin,” in Por- 
tugal ‘“ peixe-porco,,” in France “ humantin,” is not unusual in the Mediterranean, and indi- 
viduals have been taken at considerable depths on the Setubal banks, by Portuguese natural- 
ists, while Moreau records a straggler from the mouth of the Loire. In 1877 one was taken 
in 26 fathoms oft the coast of Cornwall, and in past years the species appears to have strayed 
as far north as Cornwall. 

Its claim to a position among the deep-sea fishes is doubtful, but in the opinion of some 
ichthyologists it is an inhabitant of great depths. 

It has never been found outside of the northwest Atlantic. 


Family SCYLLIORHINID.. 


Seylliide, GUNTHER, Cat. Fish. Brit. Mus., vit, 1870, 400.—GiLL, Fam. Fishes, 24.—Day, Fishes Gt. Britain 
& Ireland, 11, 309. 


A family of sharks distinguished by the position of their dorsal fins and their laying 
eggs like those of the rays. The body is more elongated than in the sharks generally; the 
scales developed as fine shagreen; the head depressed and oval; the nostrils with large flaps; 
the mouth inferior and arched; the teeth small (several series being in use at the same time), 
compressed, and cuspidate; branchial apertures five, the posterior of which are above the 
pectorals; spiracles behind the eyes well developed; dorsal fins two, the anterior above or 
behind the ventrals; anal fin present, variable in position; caudal fin extended toward the 
end of the tail, and with the lower lobe little produced downward at its front margin; pec- 
torals moderately developed and with rounded angles. 
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The family, as thus defined, embraces Scylliwn, Pristiurus, Stegostoma, Parascyllium, 
Chiloscyilium, and related genera. They are inhabitants entirely of the seas of the Old 
World and Australia, none being found in American waters. They are among the few 
sharks which lay eggs invested in parchment-like cases, like those of the rays. 


KEY TO THE ATLANTIC GENERA OF SCYLLIORHINID. 


(Adapted from Giinther. ) 
I. Nasal and buceal cavities separate. 
A. Caudal fin with upper edges entire. 


1. First dorsal short, elevated; anal origin in advance of second dorsal... -.-.----- SCYLLIORMINUS 
2. First dorsal long, very low; anal origin behind that of second dorsal. ..-------- PSEUDOTRIACIS 
B. Caudal fin with upperiedges'serrated.. <2 sora mania wire waarmee telat lela rele eae PRISTIURUS 
II. Nasal and buccal cavities confluent. 
G:, Second’ dorsal! fin nearly oppositejamall (= <2 Seatac ele tarerae l= 9 = ielolelelat pa linle ela a GINGLYMOSTOMA 


Other genera, Stegostoma, Parascyllium, Chiloscyllium, and Crossorhinus are peculiar to 
oriental faunas. Ginglymostoma is a shallow-water form, inhabiting warm waters. Few 
species of Seyllium have been found at considerable depths. 

This family is nearly cosmopolitan, but has no representatives in either the western 
Atlantic or in the eastern Pacific, except a single Scyllivm on the coast of Chile. 


SCYLLIORHINUS, Blainville. 


Seylliorhinus, BLAINVILLE (Jordan and Gilbert, Bull. xv1, U. 8. Nat. Mus., 1883, 869). 
Seyllium, Cuvier, Regne Animal, 1829, 11, 386.—MULLER and HENLE, 8. B. Plag., 3.—GtnTuer, Cat. Fish. 
Brit. Mus., vur, 400.—Day, Fish. Gt. Britain and Ireland, 11, 809.—GiLL, Ann, Lye. Nat. Hist., 111, 407. 


Spiracles behind the eyes. Nasal cayities distinct from that of the mouth. Teeth 
small, in many rows, usually with a central and one or two lateral cusps. Origin of anal 
fin in advance of that of the second dorsal; upper edge of caudal not serrated. (Day.) 


SCYLLIORHINUS RETIFER, (Garman). (Figures 14, 15.) 


Scyllium retiferum, GARMAN, Bull. Mus. Comp. Zodl., 1881, vi, No. 11, 233.—Goopr and Bran, Bull. Mus. 
Comp. Zo6l., vol. x, No. 5, 226. 
Scylliorhinus retifer, JORDAN, Cat. Fish. N. A., 1885, 5. 


Body moderate, portion behind the vent longer; head depressed, width nearly equal to 
its length in front of the spiracles. Distance across the head at anterior angles of eyes, from 
angle of eye to end of snout, between angles of mouth, between outer angles of nostrils, or 
between angle of nostril and that of mouth, about equal. Shape of body similar to that of 
S. canicula, Snout moderate, length from mouth less than the distance between the outer 
margins of the nostrils. Nasal valves separated by an interspace of less than their width, 
notreaching the mouth, somewhat folded, without a free cirrus. Mouth medium; the height 
of the irregular arch formed by its outline is little more than half its width. Labial fold 
on lower jaw extending nearly one-fourth of the distance to the symphysis; fold on upper 
jaw rudimentary. Teeth small, alike on upper and lower jaws, bearing a sharp central 
cusp, on each side of which are two smaller ones, several series in function at the same 
time. No nictitating membrane. Spiracles small. Gill openings small, fourth and fifth 
over the base of the pectoral. Pectorals moderate, broad, short, anterior margins curved, 
extremities rounded. Ventrals rather small, united for a short distance behind the claspers, 
outer extremity broadly rounded, posterior angle acute. First dorsal much larger than the 
second, about twice the length of its base in advance of the latter, extending forward above 
the free portions of the ventrals, insertion very near the middle of the total length. Second 
dorsal smaller than the anal, which extends below the anterior half of its entire length, not 
reaching the caudal. Caudal not large, a shallow notch between its upper and lower 
lobes, upper slightly indented on its hinder margin. Scales of shagreen small, unequal; on 
those of the back there are three or five carinve, the median of which is prolonged into an 
acute point. 
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Light brownish, or reddish brown, crossed at irregular intervals by groups of two to four 
narrrow black lines which are joined toward the flanks by short lines in such manner as to 
inclose polygonal spaces, thus forming a network in which the meshes vary exceedingly in 
size and shape. Uniform light yellowish below. 

Total length, 12.25; snout to vent, 5.75 inches. 

One specimen was obtained by the Blake, lat. 38° 22! 35” N., long. 73° 33’ 40/7 W.; 89 
fathoms. The Fish Commission has since obtained several others. 

A young individual, 6 inches in length, was obtained by the Blake off Barbados, at 
Station Cv, at a depth of 200 fathoms, the coloration of which is so unlike that of the typi- 
cal S. retifer that at first sight it would seem to belong to quite a different form, but a study 
of its coloration reveals a general correspondence with the specimen described by Garman. 
The reticulations are scarcely visible, and the spaces between the lines at the base of each 
of the dorsal fins are filled by a shading of uniform brown reénforced by darker blotch-like 
lines, and a similar transformation is observable—two blotches on the tail and three in 
advance of the first dorsal, as well as upon the base of the pectorals and in a spot upon each 
side midway between the extremity of the pectoral and the base of the anal. Approvi- 
mately in the track of the narrow lines observable in Garman’s specimen may be found 
various spots and blotches of blackish brown, so that at first sight it gives the impression 
of. being covered with blotches rather than with reticulations. 

It was at first ourintention to describe this as a separate species under the name of NS. boa, 
but it is doubtful if it can be regarded even as a color variety, the markings being doubtless 
due to immaturity. 


SCYLLIORHINUS PROFUNDORUM, sp. nov., GOoprE and Bran. (Figure 16.) 


Nasal valves confluent, with a short blunt cirrus on the posterior as well as on the 
anterior flap, being nearly opposite; the length of nasal cavity about equal to the horizontal 
diameter of the eye, the two cavities separated by a space equal to half that of the inter- 
orbital area, and two-fifths the length of the snout; the distance of the posterior angle of 
the nasal cavity from the root of the teeth at the nearest point equal to half the area 
between the cavities; distance from the symphysis to the tip of the snout equal to the width 
between the angles of the mouth. A well-developed labial fold at the angle of the mouth, 
extending on the lower jaw halfway from its angle to the symphysis, and on its upper jaw 
nearly in the direction of the nasal cavity, disappearing at half the distance. Teeth moder- 
ate, with two small lateral cusps on each side of the longer middle cusp, in about five rows. 
Gill openings narrow, somewhat less than the long diameter of the eye; the distance from 
the anterior opening to the last, which, like the fourth, is above the angle of the pectoral 
fin, is equal to half the length of the snout. Ventral fins thick, short, leaf-shaped, their 
origin twice as far from the nasal cavity as is the last of the gillopenings. ‘The origin of the 
anal fin under the tip of the first dorsal, and its end under the end of the dorsal; its base 
equal to half the length of the head (without the gill openings), nearly equal to the com- 
bined length of the bases of the two dorsals. Caudal continued in the line of the axis of 
the body; lower lobe rounded, and in its greatest height not deeper than the height of the 
caudal extension of the body at the same point. Color, uniform grayish brown. 

A single individual (No. 35646, U. S. Nat. Mus.), 204 inches in length, was obtained by 
the Fish Commission steamer Albatross at a depth of 816 fathoms, in lat. 39° 9’ N., long. 72° 
Plo! Wi. 


PSEUDOTRIACIS, Capello. 


Pseudotriakis, CAPELLO, Jorn. Sc. Math., Phys. e Nat. Lisboa, 1v, 1867. 
Pseudotriacis, GUNTHER, Cat. Fish. Brit. Mus., vir, 395. 


Body elongate; mouth wide, with a very short labial fold around the angle; snout 
depressed, rounded, moderately long; nostrils inferior, near the mouth, but not confluent 
with it; eyes oblong, lateral, without nictitating membrane; spiracles well developed behind 
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the eye; gill openings moderate, in advance of the pectoral; jaws armed with numerous 
rows of small, tricuspid teeth; first dorsal fin opposite the space between pectorals and 
ventrals, long and low, gradually increasing in height posteriorly; second dorsal behind ven- 
trals, opposite and similar to anal; ventrals and pectorals well developed; no pit at the root 
of caudal fin, the basal lobe of which is very low and long; skin with minute asperities. 


PSEUDOTRIACIS MICRODON, CaretLo. (Figure 18.) 


Pseudotriacis microdon, CAPELLO, Jorn. Se. Math. Phys. e Nat. Lisb., 1v, pl. 5, fig. i; Jorn. Acad. Se. Lisboa, 
1, 315, 321, pl. v; loc. cit., 1, 189; Cat. Peix. Port., 1880, 44.—GtnrTurrR, Cat., vit, 395.—BEaN, Proc. U. 
S. Nat. Mus., 1883, 147. 


The following description and table of measurements are from Dr. Bean’s account of 
the species: 

The greatest height of the body is at the origin of the first dorsal; it is contained eight 
and three-sevenths times in the total length. The height at the origin of ventrals is con- 
tained nine and one-half times in total length. The height of head at the first gill opening 
is alittle greater than that of body at the ventral origin, while the height of the head at 
the angle of the mouth is a little less than one-eleventh of the total length. The least 
height of the tail equals the height of the anal, and is contained twenty-five times in total 
length. 

The head is somewhat depressed in front, with moderately sharp snout, which is nearly 
twice as long as the distance of its tip from the mouth. The distance from snout to last 
gill opening is contained five times in total length. The distance from snout to first gill 
opening, measured horizontally, equals twice the height of body at origin of second dorsal. 
The distance between the first and last gill openings equals nearly twice the length of the 
eye. The height of the first gill opening is about equal to the distance between the angle 
of the mouth and the spiracle. The height of the head at angle of mouth is contained 
eleven times and at the first gill opening nine times in total length. The length of the 
snout equals one-half the body height at origin of first dorsal. The distance of mouth 
from snout, measured on the axis of the fish, equals one-third width of mouth. The dis- 
tance from snout to angle of mouth, obliquely taken, equals one-fourth the distance from 
snout to last gill opening. The distance between eye and spiracle equals that from mouth 
to nostril. The distance from angle of mouth to spiracle is about equal to height of first 
gill opening. The spiracle is moderately large, the length of its opening being contained 
twice in the height of fourth gill opening. The oblong eye is placed near the dorsal profile; 
the length of the orbit is about one-half the greatest height of second dorsal; the length of 
the eye equals about one-fourth width of mouth. The length of upper jaw is slightly more 
than that of lower, and nearly equals the distance between the spiracles. The distance 
from the mouth to the nostril is about one-fourth least height of tail; the distance between 
nostrils equals four times the distance from eye to spiracle. The interorbital space equals 
one-half the length of second dorsal base. The distance between the spiracles equals four 
times their greatest length. 

The first dorsal is very long and low, highest behind its middle, the length of its base 
equal to seven times its greatest height; its distance from the snout is a little more than 
twice the greatest length of pectoral. Thesecond dorsal is distant from the end of the first 
a length equal to nearly twice its greatest height; the length of its base is somewhat more 
than the body height at origin of first dorsal. 

The second dorsal begins at a distance from the end of the first, equal to the height of 
body at ventral origin; the length of its base equals twice the interorbital distance; its 
height equals nearly twice the length of the orbit. 

The anal is entirely under the second dorsal, but its base is a little less than five-sey- 
enths as long as that of the latter; the greatest height of the anal equals the least height 
of caudal pedunele. 


v 
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The caudal originates at a distance from the end of the second dorsal about equal to 
the height of the anal; it is divided by a notch into a short upper portion, whose length is 
very little more than the greatest height of first dorsal, and a very low and long lower por- 
tion, the longest margin of which is nearly twice as long as the snout. The distance of the 
caudal from the end of anal base equals one-fourth the length of second dorsal base. 

The distance of pectoral from snout is contained five times in total length; the length 


of pectoral equals nearly twice the width of its base, and is a little more than one-ninth of 


total length. The greatest width of pectoral equals twice the height of anal, and is con- 
tained twelve and one-third times in total length. 

The origin of the ventral is slightly in advance of the end of first dorsal, and is behind 
the middle of total length a distance equal to theinterorbital space. The length of ventral 
equals that of lower jaw. The width of ventral base equals that of pectoral base; the great- 
est width of ventral slightly exceeds its length. 

Color.—When received the margins of the fins were apparently faded; the original 
color was probably grayish brown with dark margins on all the fins except the first dorsal. 
Capello states that his example was chestnut-brown. 

The National Museum received February 12, 1883, in the fresh state, a fine example of 
aspecies of Pseudotriacis, which came ashore at the Amagansett Life-Saving Station on 
Long Island, February 8, 1883, forwarded by Mr. J. B. Edwards, keeper of the Suffolk 
Life-Saving station. [The specimen is the one here described. | 

No species of the genus Pseudotriacis has heretofore been recorded in the western At- 
lantic. 

The gills and mouth were obstructed by sand. The only parasites discovered on the 
animal were a couple of isopods, one of which was found in the eye cavity. 


MEASUREMENTS. 


























Hun- | Hun- 
Milli-  dredths Milli- dredths 
meters. ot meters. of 
| length. | length. 
- - — = == a = 
eno Geen Publ ae iawe tes ame ae aaa s tae eM ca Seee < 2, 950 100.0  Head—Continued. : 
Body: | Distance from tip of snout to mouth (ob- | 
Height at origin of first dorsal........-.... | 350 12.0 hgnely) se ececs cet es anceeer eset eee | 147 5.0 
Height at origin of ventral......... eI 310 10.5 Distance from tip of snout to angle of month 
Height at origin of second dorsal 210 7.0 | (horizontally) ........-.. eee See} 280 9.5 
Height at end of ventral base...-....-..--. 210 7.0 | Distance from tip of snout to angle of mouth 
Least height of caudal peduncle ........-.. 118 4.0 | (Oblignely) Ponsa se seeeateesnccate rere = 305 10.3 
Width at origin of first dorsal ..... .....-. 250 8.5 Distance from tip of snout to spiracle (hor 
Head: | izontally) 286 9.7 
Distance from the tip of snout to first gill | Greatest length of spir: 56 2.0 
opening : Length of opening of spiracle ...--......-- Soins ee . 
TOTIZON tay toes esac = sens os ase 25] 14.4 Distance from eye to spiracle .....--.-..--- 31 
Obliqnelyses ss cceta ce nsec scusec ss: 450 | 15.3 \ Distance from angle of mouth to spiracle Ta ee 
Distance from tip of snout to last gill open- Length of orbit ....--..-..--+2-22---200+---| 80 2.7 
TTP Eeecees e ea ep tit vets losse nee | 583 20. 0} Wenethiof eye's: 2225 csece. 2s se Saecan 68 oe 
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Height of first gill opening.--...-.-......- od bestaee ieee Distance between nostrils ..-..--- Zaheer 125 4.2 
Height of second gill opening TO lees ater Distance between eyes...-.-.----- cietee 5 182 6.2 
Height of third gill opening --... elses aoe TE Nees oe Distance between eyes on cartilage .-....- 142 4.8 
Height of fourth gill opening.............. WOultseecc.d | Distance between spiracles -......--- oe) 226 77 
Height of fifth gill opening. -...-..... sees 68 foresee First dorsal : 
Height at angle of mouth ...-..........--- 265 9.0 Distance from snout ..-.--.-.--.-+--- wees 1, 000 34.0 
Height at first gill opening --............-. 325] 11.0 Length of base .......---.-----+-+- Ex 670 22.7 
Height at base of pectoral ...............-. 342| 11.6 | Greatest height......--.-----2--+++-es+e- 95}. orsves 
Distance from tip of snout to eye (horizon- | | Second dorsal : 
eR LY)) Brine «Sete oso oe Seti Sta cicewe's cocks aa | 176 6.0 Distance from end of first dorsal ........ 310 10.5 
Distance from tip of snout to mouth (hori- | Distance from snout 3 : 1, 980 67.0 
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MEASU REMENTS—continued. 
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Distance from snout -...--.--...---------- 2, 087 70.7 \| Pectoral: 
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PRISTIURUS, Bonaparte, 


Pristiurus, BONAPARTE, Fauna Italica, Pesce, 1832, 42.—GUnTueEr, Cat. Fish. Brit. Mus., vir, 1875, 406.— 
CANESTRINI, Pesce. Italici, 50. 


Scyllioid sharks with two spineless dorsal fins, the first above or behind ventrals, the 
second above hinder end of anal; one or two were of small, flat spines arranged saw-like 
on each side of the upper edge of the caudal. Snout elongated, covered with a thick layer 
of cellular tissue, within which a gelatinous substance is secreted, escaping by numerous 
pores of the skin. Spiracles present. Nostrils wide, inferior, covered by a valve. Teeth 
small, tricuspid. Represented by a single species. 


PRISTIURUS MELASTOMUS,(RarINESQUE), BONAPARTE. (Figure 10.) 


Galeus melastomus, RAFINESQUE, Caratt. Anim, Piant. Sicil., 1810, 13. 

Scylliorhinus melastomus, BLAINVILLE, Faun. Frane., 74. 

Sceyllium melastomum, JENYNS, Manual, 497. 

Pristiurus melanostomus, BONAPARTE, Fauna Italiea, Pesce, pl. xix, fig. 3.—DuMéRIL, Elasmobr., 325.—GUn- 
THER, Cat. Fish. Brit. Mus., vin, 406, Challenger Report, 2.—Co.Luert, Norges Fiske, 407; Nyt. Mag. f. 
Naturvid., Xvitl, 1884, 117.—CaANeEsTRINI, Pesei Italici, 51.—GiGLioi, Elenco, 112. 

Squalus annulatus, NILSSON, Prodromus Ichthyologica Scandinavice, 113. 

Scyllium annulatum, NILSSON, Skand. Fauna, 713. 

Scyllium Artedi, Risso, Hist. Nat. Hurope Méridionale, ut, 1827, 117. 

Pristiurus Artedi, BOCAGE and CAPELLO, Peixes Plagiostomos, 1866, 11.—CapELLo, Jorn. Acad. Sci. Lisboa, 1, 
139; Catalogo dos Peixes de Portugal, 1880, 44. 

Scyllium acanthonotum, Drrit. and VER. (young specimen, fide Giglioli). 


A Pristiurus with the nasal valves separated by a broad interval and placed nearer to 
the mouth than to the end of the snout; a short labial fold round the angle of the mouth. 
Dorsal fins subequal in size, the second above the hinder part of the anal; anal fin nearly 
as long as the head to the first gill opening; upper parts with rounded darker spots of vari- 
ous sizes, each with a lighter margin. (G@iinther). 

Pristiurus claims a place among deep-sea fishes on account of its captures near Tromsée, 
at a depth of 250 fathoms. The species is abundant on the coast of Norway, as far north as 
Trondhjems Fiord (lat. 63° 30/), where, according to Storm, it is found in considerable depths 
(lat. 70°). It is rare on Christiania Fiord (lat. 58°), Farther south it is a littoral form, 
oceurring at Madeira and also in the vicinity of Lisbon, where it is rare and is called 
Leitao or Litao. tis the Eyed Dogfish” of Couch and Yarrell, who have recorded a 
single specimen (25 inches long) from the coast of Cornwall, taken by a line fisherman 
off Polperro, in 1837. 
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In the Mediterranean it is found at considerable depths. In July, 1879, Prof. Giglioli, 
fishing off Genoa with trawl lines, took 50 individuals at depths of 400 to 500 fathoms. 


PRISTIURUS ATLANTICUS, VartLianr. (Figure 20.) 
Pristiurus atlanticus, VAILLANT, Exp. Scient. Tray. et Tal., 1888, 59, pl. 1, fig. 1. 


A Pristiurus closely resembling P. melastomus, Rafinesque, but with its snout some- 
what more obtuse, its length from the extremity of the upper lip being less than the dis- 
tance between the labial commissures, while in the other species it is equal or greater. The 
teeth are somewhat stouter, less elongate, and on their sides are two denticulations instead 
of the single one. They also appear to be more numerous—31 on each side of the upper 
jaw, in place of 28 in P. melanostomus. The cutaneous plates, although similar in character 
and very like in form, have the margin proportionately narrower, and the middle rib more 
narrow and salient, the lateral teeth being less divergent. The branchial openings decrease 
in width posteriorly, the last not more than half the height of the first; while in P. melanos- 
tomus it is at least three-fourths. 

The above description is a translation of the description by Vaillant, who, though 
admitting that the differences taken singly are slight, considered that taken together they 
impart to the animal a peculiar physiognomy, and that the comparison of a number of 
specimens of the same size seemed to him to justify the establishment of a new species. 

Vaillant is of the opinion that possibly this form may be that described by Lowe from 
Madeira, under the name Pristiurus melanostomus. 

A single female, 440 millimeters in length, was taken at a depth of 540 meters off Cape 
Spartel, from Station vit of the French expedition. 


Family CETORHINID. 
Cetorhinida, GILL, Arr. Fam. Fish., 1872, 24.—Jorpan and GILBERT, Bull. xv1, U. S. Nat. Mus., 1883, 30. 


Selachians with very wide gill openings in advance of pectorals, extending from the 
back nearly to the middle line of the throat. Mouth moderate, the teeth small, numerous, con- 
ical. Nictitating membrane lacking. A small spiracle between eye and first gill opening. 
First dorsal large, above space between pectorals and ventrals; second dorsal and anal 
small. Pectorals and ventrals large. Caudal fin lunate, a pit at its root, the upper lobe 
considerably the larger. Sides of tail keeled. 


CETORHINUS, Blainville. 


Cetorhinus, BLAINVILLE, Bull. Soe. Philom., 1816, 121. 
Selache, CUViER, Regne Animal, 1829, 390. 
Polyprosopus, Coucu, Brit. Fish., 1, 67-68, pl. xv. 


Eye destitute of membrana nictitans; a small spiracle between the eye and the first 
gill opening. Gill openings very large. Gills furnished with gill rakers for filtering pur- 
poses, and consisting of an elastic apparatus of dentine. Teeth small, conical, without 
dilated bases, and their sides smooth. First dorsal fin above the interspace between the 
pectoral and ventral; second dorsal and anal small. Caudal with a lower lobe and a pit at 
its root; sides of the tail keeled. (Day.) 


CETORHINUS MAXIMUS, GuNNER. (Figure 17.) 


Squalus maximus, GUNNER. Trondhj. Selsk. Skrift., 1765, 111, 33, pl. m1, 1v, 14, pl. 111.—LINN £Us, Syst. Nat., ed. 
XI, 1766, 400. 

Selache maxima, CuviER, Regne Animal, 1829, 391.—Mi Lier and HENLE, 8. B. Plagiost., 71.—DuMERIL, 
Elasm., 143.—GitnrHer, Cat. Fish. Brit. Mus., vii, 394.—BocaGk and Cape to, Peix. Plagiost., 14.— 
Cetorhinus maximus, GOODE and BEAN, Bull. Essex Inst., x1, 29.—GIGLIOLI, Elenco, 1883, 112.—JORDAN 
and GILBERT, Bull. xvi, U. S. Nat. Mus., 31.—Day, Fish. G. B. & Ireland, 1, 303, pl. cLvut, fig. 1. 

Squalus elephas, Lr SuEuR, Journ. Acad. Nat. Sci. Phila., m1, 343, fig. — Dr Kay, Zoi]. N. Y., Fish., 357, pl. 
LXIM, fig. 208. 
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Selachus maximus, STORER, Hist. Fish. Mass., 1867, 253, .xxXXVvU, 3. 
Cetorhinus Gunneri, BLANVILLE, 1. c. 
Cetorhinus Blainvillei, CAPELLO, Jorn. Acad, Sci. Lisboa, 11, 233, fig. 1-7. 


Selache rostrata, PAVESI (young specimen). 


Body rugose, the skin very rough, with small spines; head small; snout blunt; eyes 
sinall; teeth in six or seven rows in each jaw, about two hundred in each row; first dorsal 
large, triangular, over the space between pectorals and ventrals; second dorsal much smaller, 
rather larger than anal; tail large. 

This eiant selachian appears to be most abundant in the far north. It is not unusual 
about the British Isles, especially around Scotland and the Orkneys. Its capture is very 
unusual in the Mediterranean, but in Norway it is the occasion of a considerable fishery 
on account of its liver. In the northwestern Atlantic it is rare, though sometimes encoun- 
tered by the Gloucester fishermen, where they capture it for its liver, as is done in Norway. 
Prof. Verrill has recorded the occurrence in the summer of 1870, at Eastport, Me., of there 
specimens 25 to 30 feet in length, and one previously taken in 1868, which measured 35 
feet. Mitchill, writing in 1814, spoke of its occasional occurrence at Provincetown. Storer 
mentions a specimen measuring 30 feet 3 inches, harpooned in Provincetown Harbor in 1839, 

It is unknown elsewhere than in the North Atlantic, and south of the Grand Banks on 
the west and Scotland on the east may be regarded as an estray. To what extent it fre- 
quents the depths is unknown, but since the young have never been seen it is believed to 
breed in deep water. 


Family CHLAMYDOSELACHIDA, Garman. 
Chlamydoselachida, GARMAN, Bull. Essex Institute, xvi, 1884, 8 


Body much elongate, increasing in size very little anteriorly; head depressed, broad; 
eyes lateral, without nictitating membrane; nasal cavity in skull separate from that ot 
mouth; mouth anterior; snout broad, projecting very little; cusps of teeth resembling 
teethofserpents; spiracles small, behindthe head; one dorsal, without spine; caudal without 
pit at its root; opercular flap covering first branchial aperture free across the isthmus; 
intestine with spiral valve. 


CHLAMYDOSELACHUS, Garman. 


Chlamydoselachus, GARMAN, loc. cit. 
Chlamydoselache, GUNTHER, Challenger Report. 


3ranchial apertures six; opercular flap broad, free across the isthmus; teeth similar in 
both jaws, with slender subconical cusps and broad backward produced bases; no teeth in 
the middle in front above, a row on the symphysis below; mouth wide, anterior; no labial 
fold; no nietitating membrane; fins broad, pectorals far in advance of the others; caudal 
without a notch posteriorly; gill arches slender, long; basihyal not wide; intestine small. 


CHLAMYDOSELACHUS ANGUINEUS, Garman. (Figure 22.) 


Chlamydoselachus anguineus, GARMAN, Bull. Essex Inst., xvi, 1884, 3 (wood eut).—Bull. Mus. Comp. Zool., 
vol. x11, No. 1, 1885, plates. 
Chlamydoselache anguinea, GUNTHER, Challenger Report, xx, 2, pls. lxiv—lxv. 





Body very long, slender, ecl-like, increasing in size comparatively little anteriorly, com- 
pressed near and behind the veut, which is in the posterior half of the total length. Head 
broad, wider than high. Crown slightly convex, forming a rather sharp angle with the 
snout and sides of the head from the eyes forward. Skull with an anterior foramen, begin- 
ning a short distance in front of a vertical from the front edge of the orbit, resembling that 
of Raja. Behind this, midway between the eyes, there is an elongate depression on the 
crown as of a second foramen, while on the occiput, a little distance in front of the occipital 
pores, a deep, rounded depression indicates what is commonly called the second, the poste- 
rior foramen. Snout broad, rounded, hardly extending in front of the jaws, rather acute 
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angled or shovel-shaped at the top. Nostril moderate, vertical, separated by a fold from 
each side into an upper opening looking forward and a lower one looking backward, situated 
about midway from eye to end of snout and near the middle of the space from top of head 
to mouth. Eye moderately large, orbit elongate, near a vertical from the middle of the 
length of the mouth. Spiracle very small, over the hyomandibular; its distance behind the 
eye equal to that from eye to end of snout. Mouth cleft very deep, slightly eurved, extend- 
ing as far back as the skull. Roof and floor of mouth covered with sharp scales, the former 
curving upward very strongly behind the teeth between the nostrils. Upper and lower 
jaws about equalin length. Lips without a groove or labial fold. Glossohyal cartilage 
(basihyal) prominent above the floor of the mouth and free at its extremity about half an 
inch, forming a tongue. Teeth small, similar in both jaws, several in each row in function 
at the same time, each with three long, smooth, curved, backward directed, slender, very 
sharp cusps, each of which bears some resemblance to a serpent’s tooth. A small cusp on 
the base at each side of the central. Bases of teeth broad, extending inward about the 
length of the cusps, terminating in two prongs which, extending beneath the base of the 
next tooth, prevent the possibility of reversion or turning the cusps forward. Fourteen 
rows of teeth on each side on the upper jaws, no median series. A median row on the sym- 
physis of the lower jaws, its teeth similar in size and shape to those of the thirteen rows on 
each side of it. Hyomandibular and ceratohyal closely and somewhat firmly connected 
with the jaws at the hinge or hinder angle of the latter. Branchial arches long, very slen- 
der, with sharp small scales on their inner edges. Without dissecting, twenty-two branchial 
rays can be counted on the hyomandibular and ceratohyal (the first arch) and on the sue- 
ceeding six arches in order, 15, 14, 12, 9, 6, and 0, respectively. In most cases the outer 
extremities of the rays are produced in a sharp, flexible point beyond the adjacent margin 
of the gill covers. Gill openings very wide, oblique, the opposite series very narrowly sepa- 
rated on the throat, the fourth in front of a vertical from the pectoral and the fifth and sixth 
extending back above the shoulder. A broad opercular flap covers the first branchial aper- 
ture and is continuous and free across the isthmus, forming a frill or ruffle; it is held in 
place and prevented from turning forward by a thin fold or wallof membrane, nearly an inch 
in height, attached immediately beneath the middle of the basihyal. The external distri- 
bution of slime canals is about as follows: Starting above the nostril in front of the eye, a 
line turns backward along each side of the skull and, after receiving a branch from behind 
the eye, continues along the middle of each flank to the extreme end of the vertebral column 
in the tail, where it makes an abrupt turn downwards for about a quarter of an inch; under 
the chin on each side a line runs along the mandible and curving upwards disappears 
behind the angle of the mouth; a branch of this, beginning nearly on a vertical beneath 
the middle of the space between the eye and nostril, runs farther from the mouth and turn- 
ing upward near the margin of the opercular flap, after receiving a short branch behind the 
angle of the mouth, continues to a point a very short distance behind the spiracle, small 
branch coming into it near the end from the direction of the corner of the mouth. Pectorals 
moderate, broad, rounded. Dorsal comparatively small, its posterior extremity extending 
as far back as that of the anal, angle blunt. The upper margin of the dorsal is armed with 
a series of enlarged, compressed, chisel-shaped scales, which extends forward on the back 
to a vertical from the vent,a few of the anterior being horizontally flattened. Ventrals 
large, broad, a little broader than long, rounded, posterior angle acute. Anal broad, long, 
rounded, acute-angled posteriorly. Caudal long, very broad, rounded anteriorly, posterior 
angle acute; produced into a filamentary point; margin very thin or membranaceous. Above 
the muscular vertebral portion of the tail there is a narrow expanse of fin, widening back- 
ward, the edge of which is armed by a sharp series of chisel-shaped scales, and extended 
downward behind the end of the vertebral column, where it becomes about three-sixteenths 
of an inch in width. That itis the dorsal portion of the fin which descends is proved by the 
change in the direction of the points of the scales and of the mucus canal. The dorsal por- 
tion of the fin is plainly indicated on the hinder margin of the tail about half way down to 
the filamentary point. The chisel-shaped scales are in reality formed from two series (one 


24 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


belonging to each side of the body) which have coalesced. Though small and harsh to the 
touch, the scales on the body are not sharp; they offer about the same resistance from what- 
ever direction the finger may be passed over them. On the tail, however, they are very 
sharp and the points are directed backward. Along the edges of the canals on both body 
and tail the scales are compressed and flattened; they form the only cover or protection for 
these organs, which in the specimen described have the appearance of long seams or grooves. 
On the skull these canals do not stand open as on the rest of the body. Near the mouth, 
and especially toward its angle, the scales are larger and more prominent. Under the 
middle of the belly, the skin forms two closely approximated rolls or ridges separated by a 
eroove, and inside of these the muscle is thicker than towards the flanks. Intestine very 
small, valve spiral. Abdominal pores opening behind the vent, protected by a fold. Car- 
tilages soft and flexible as those of Somniosus or Selache. Uniform brown, darker at the 
thin margins of the fins. 

This species was first described in 1884 from a specimen in the Museum of Comparative 
Zovlogy, believed to have come from Japan. At this time it was suggested that it might 
correspond very closely to an animal 24 feet in length, observed in 1880 at Pemaquid, Me. 
(Bull. U.S. Fish Com., 11, p. 407, cut), and that it was one of the forms which had been 
discussed under the name of sea serpent. Giinther has since had three specimens, the 
largest 4 feet 10 inches long, from Yeddo Bay. The Prince of Monaco found it near Madeira, 
March, 1889. 


Order RAIA. 


Selachians with pectoral fins much developed, and produced from the anterior margins 
forward, and connected with the rostral cartilages, thereby constituting an integral part of 
the form, and not abruptly differentiated from the body, as in the sharks and all true fishes; 
the branchial openings are in two converging rows of five each on the inferior surface of 
the body; spiracles are well developed behind the eyes. In other respects the order essen- 
tially agrees with the Squali, and the two form a common superorder or subclass, the 
Plagiostomi. The form varies considerably in the several members of the order; on the 
one hand, the sawfishes have an outline much like that of the sharks, and with a long 
caudal portion, and, on the other hand, the eagle rays and certain stingrays have a disk 
extremely wide—much wider than long—and the caudal portion is reduced to a whip-like 
appendage. These two forms exemplify the extremes of the characteristics according to 
which the order is divided into two suborders, viz: (1) PACHYURA (including the Raiidae, 
Rhinobatida, Pristide, and Torpedinide) and (2) MASTICURA, including the “eagle rays” 
(Myliobatide), “ devil-fishes” (Cephalopterid@), and “stingrays” (Trygonid@).— Gill. 

Of the several families which compose this order, only one, the Ratide, is represented 
in the depths of the sea. 


Family RAIIDA-. 
Rajide, Ginruer, Cat. Fish. Brit. Mus., vit, 1870, 455. 


Disk broad, rhomboid, rough or spinous; tail stout, rather long, with a longitudinal 
lateral fold, usually with two dorsal fins and on some species a caudal fin; pectorals extend- 
ing to snout; ventrals large; no serrated spine on the tail; oviparous; egg cases leathery, 
with hollow tendrils at each of the four angles. 


RATA, Linnezeus. 


Raia, LINN2ZUS, Syst. Nat., 1758, 231, ed. x; type Raia clavata, L. 


Raiide, with pectoral fins not continuous around the snout, with ventrals deeply notched, 
and caudal slightly developed or wanting; with tail quite distinct from the disk, and pro- 
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vided with two-rayed dorsals; skin more or less spinous; dentition differing in the two 
sexes; the male usually provided with a differentiated patch of spines on each pectoral. 

The genus Raia is almost cosmopolitan, but most abundant in northern seas. 

In this genus are included the forms usually known by the name of Skate. About forty 
species have been provisionally described, of which perhaps twelve are found in the Atlantic 
basin below the 100-fathom line. The genus has not yet been collected at a depth greater 
than 612 fathoms. Of the seven species of Raia oceurring on the British coast, four at least 
have been found in deep water. Of the nine species of the Atlantic coast of North America, 
five have been found in the depths. 

The Rays are believed to have been abundant in the Cretaceous and Tertiary periods, 
but the species most characteristic of early geological times is allied rather to the forms 
now living in shallow water than to those of greater depths. 

The Rays of the eastern and western Atlantic have not been compared with a suffi- 
ciently large number of individuals at hand, and it is probable that when this shall be done 
the number of species for the north Atlantic will be considerably reduced, 

The curious egg cases of the Rays, rectangular, black, leathery, with tubular flexible 
tendrils at each of the four angles, popularly known as “ devil’s knitting sheaths” or ‘ mer- 
maid’s purses,” are well known to every stroller along the seashore. The large egg cases 
of Raia levis are especially familiar. 

An unfamiliar form of egg, large, square, and with short tendrils, was found at various 
depths off Newport in 1880, and young skates with extremely long tails were taken from 
them. These have not yet been satisfactorily identified, but it will possibly be found that 
they belong to Raia radiata. 





RAIA RADIATA, Donovan. (Figure 27.) 


Raja radiata, DONOVAN, Hist. Brit. Fish., v, pl. 114, 1820.—Srorer, Rept. Fish. Mass., 201, 1889.—MULLER 
and HENLE, Plagiostomen, 137, 1841.—DuMérIL, Elasmobranch., Tom. 1, Pt. 11, 531, 1870.—GUNTHER, 
Cat. Fish. Brit. Mus., vu, 460, 1870.—Challenger Report, xx11, 8. —GARMAN, Proc. Bost. Soe. Nat. Hist., 
XVII, 1874, 178.—GoobDE and BEAN, Bull. Essex Inst., x1, 28.—JORDAN, Bull. xvi, U. 8S. Nat. Mus., 41. 

Raja americana, Dv Kay, Zool. N. Y., Fishes, 368, pl. 66, fig. 215, 1842.—Srorer, Syn. Fish, North Amer., 260, 
1846. 

Raja levis, STORER, Hist. Fish. Mass., 266 (description), 1867. 


Raia with large spinous plates or bucklers, in addition to the spines on pectorals, head, 
back, and tail found in &. ocellata. These are large, strong spines, with broad stellate or 
shield-like bases. They are arranged as follows: One or two in front of each eye; one on 
each side between the eye and the spiracle; a pair on the shoulder, the smaller in front; 
and fourteen or more forming a dorsal row, beginning just back of the head and extending 
to the caudal. An irregular row of spines on each side of the tail, separated from the 
membrane by a band of shagreen; males with two or more rows of claw-like spines on the 
pectorals. Teeth with a long, sharp point, rising from the middle and hooking backwards 
in the male, bluntish in the female; females larger than the males and more spinous. 
(Garman.) 

Raia radiata, which is not very uncommon at moderate depths off the New England 
coast, but has not yet been found below the 100-fathom line in the western Atlantic, has 
been recorded by Collett from the region between Spitzbergen and Bear Island at a depth 
of 127 to 259 fathoms, and also by Strom and Collett, in Throndhjem Fjord in 250 fathoms. 


RAIA ACKLEYI, Garman. (Figure 23.) 
Raja Ackleyi, GARMAN, Bull. Mus. Conrp. Zo@l., vir, 1881, 235. 


“ Disk, including the ventrals, rhombic, longer than wide; anterior margins sinuous; 
posterior outline convex; tail moderate, depressed, with a narrow cutaneous fold on each 
side, tapering. The angle formed by the snout is less than right. Rostral cartilage rather 
slender. Mouth moderate, much curved; width one and two-thirds times in distanee from 
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end of snout. Teeth small, cusps sharp, in forty-two rows on the upper jaw (male adult). 
Eyes moderately large, interorbital space narrow, deeply concave; width three times in 
the distance from the end of the snout to the eye. Spiracles smaller than the eye. Ven- 
trals medium; portion in front of the notch rather small. Dorsals small, separated by < 
space with tubercles. A vertebral series of small tubercles on back and tail; two lateral 
series on each side of the tail; a series on each orbital ridge; a group of several above the 
end of the rostral cartilage; a group on each pectoral opposite eye and spiracle; a group of 
retractile spines opposite the shoulder near the outer angle of the pectoral. Excepting the 
above, in this specimen, the disk is smooth on the upper surface. The ventral surface is 
smooth, with the exception of the portion anterior to the mouth, which is covered with fine 
sharp scales or shagreen. 

“ Differing from R. eglanteria (Lac.), which it resembles in shape, in a somewhat shorter 
snout and in coloration. 

“Disk, including ventrals, 9.5; width, 9; tail, from vent, 9.6; and total length, 16.25 
inches. 

“Light yellowish brown, sprinkled with small spots of brown intermixed with others of 
white. On the base of each pectoral, a little behind the shoulder girdle, there is a trans- 
versely oblong spot of brown, half an inch in diameter, surrounded by a ring of small spots 
forming a sort of rosette. Uniform white beneath.” 

A specimen (No. 748, Mus. Comp. Zool.), of this form was obtained by the Blake, on the 
Yucatan Banks, in the Gulf of Mexico. The depth at which it was captured is not recorded, 
but A. ornata, regarded by Garman as a variety of Rk. ackleyi, was taken at 138 to 142 fathoms. 


RAIA ORNATA, GARMAN. 


Raja ornata, var. nov. R. ackleyi, GARMAN, loc. cit., 235 (1881) 
Raja ackleyi ornata, JORDAN, Cat. Fish. N. A., 1885, 11. 
Raja ornata, GOODE & BEAN, Bull. Mus. Comp. Zoél., x, 15. 


“Disk, including the ventrals, little broader than long, anterior margins convex at the 
extremities of the pectorals; tail depressed, becoming quite slender backward, with a nar- 
row cutaneous fold on each side. Rostral angle obtuse. Snout not produced beyond the 
convex margins on each side of it. Rostral cartilage slender, acute. Mouth medium, mod- 
erately curved; width one and one-third times in the distance from the end of.the snout. 
Teeth small, smooth, in forty-four series in the upper jaw (young male). Eyes large, inter- 
orbital space more than three times their distance from the end of snout. Spiracles smaller 
than the eye. Ventrals medium; posterior portion elongate, anterior small. Dorsals small, 
separate. Hinder margin of pectorals rounded. A vertebral series of spines on back and 
tail; one lateral series on each side of this on the back, and two on the tail; a series on each 
orbital ridge; a single spine on the forehead between the eyes; a group of several above the 
end of the rostral cartilage; a spine on each shoulder; a group near each ventral on the 
hinder angle of the pectoral, and a group on the anterior extremities of the latter. Entire 
upper surface rough with small, sharp asperities; smooth below. 

“Disk to end of ventrals, 4.5; width, 4; tail from vent, 4.6; and total length, 8 inches. 

“Light brownish, freckled with lighter, marked with scattered rosettes or groups of small 
spots of darker. One of these groups stands on the pectoral a little back of the shoulder, a 
couple near the hinder angle, and one opposite, or a little behind the spiracle. White 
beneath. Several spots on the tail; one at the base of each dorsal. 

“Type No. 915, Mus. Comp. Zoil. 

“One specimen off Alligator Key, Florida; 138 fathoms. 

“Three specimens, lat. 32° 24’ N., lon. 78° 44/ W.; 142 fathoms. 

“Of the latter, one has only the vertebral series of spines well developed; another has 
the vertebral and one lateral on each side; and the third has the three series and the seat- 
tered spines in the second lateral. One has a third dorsal considerably in advance of the 
usual pair, near the middle of the length of the tail. Tail extending behind the dorsals in a 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION, Pal 

slender point. At present it seems likely that these young skates represent a variety of R. 

ackleyi. Whether they are more distinct can only be determined by comparison of young 

and adults of each.” (Garman.) : 

An individual obtained by the Albatross at station 2377, February 11, 1885, believed to be 

of this species, was colored as follows: Puncticulate with brown on the dorsal surface, and 

with a few scattered larger blotches of the same. The ground color is a grayish brown, 
quite pale. 

RAIA PLUTONTA, Garman. (Figure 26.) 


Raju plutonia, GARMAN, Bull. Mus Comp. Zoél., Vol. vitt, No. IL, 1881, 236.—Goopr and Bran, op. cit, —GUN- 
THER, Challenger Report, Xx, 10. 


‘Disk, including ventrals, broader than long, subquadrangular, broadly rounded in 
front and on the lateral angles; snout forming a very blunt angle; margin opposite the gill 
openings nearly straight. Tail about one and one-half times the length of the disk, slender, 
depressed, with a cutaneous fold on each side near the extremity. Rostral cartilage short, 
not extending to the end of the snout. Mouth moderate, slightly curved, width equaling 
the distance between the outer angles of the nostrils, and contained twice in its distance 
from the end of the snout. Teeth about thirty-two series (a young specimen). Eyes large, 
longitudinal diameter of orbit greater than their distance apart. Interorbital space con- 
cave, narrow; width rather more than two and one-half times in the distance of the eyes 
from the end of the snout. Spiracles small. Anterior nasal valve tubular; posterior reach- 
ing the mouth, free on its outer margin. Hinder extremity of pectoral broad, rounded. 
Ventrals deeply notched, anterior portion narrow, extending farther from the middle of the 
pelvis than the posterior. * * * 

“Back and tail covered with small, closely set, stellate based scales, which bear elon- 
gate, slender, compressed, backward-directed points. Larger spines form a superorbital 
row, and a single one stands on each side of the back of the head. The largest on the 
body form a close vertebral series on back and tail. On each side of the shoulder girdle 
there is an irregular series of five, and a short distance in front of each of these stands one 
ora pair. On each side of the tail there are two series, little smaller than those of the 
medial row. Smooth below. Very small specimens have not so many spines. 

“Brown, grayish in small to purplish in the largest specimens at hand, with more or 
less irregular transverse series of distinctly defined spots of brown, often confluent into 
short bands, interspersed among which are spots of white of varying size and shapes. 
Tail with cross bands of light and of dark. Dorsals dark. Entire lower surface white.” 
(Garman.) 

This species was obtained during the cruise of the United States steamer Dlake, in 
from 229 to 333 fathoms, off the coast of Florida, in lat. 32° N., lon. 78° (stations 316, 317, 
321). 

In the specimens described by Garman the rostral cartilage was undeveloped, and he 
proposed tentatively the subgenus Malacorhinus tor their reception. 

Specimens were obtained from the following stations: CcCNXVI, lat. 31° 57’, lon. 
18’ 35”, 333 fathoms, 1; cccxvI, lat. 32° 7’, lon. 78° 37’ 30’, 229 fathoms, 5; CCCXX1, lat. 
32° 43/ 25”, lon. 77° 20/ 30”, 233 fathoms, 1. 


79 
78° 


RAIA CIRCULARIS, Coucn. (Figure 25.) 


Raja circularis, Coucu, Charlesworth’s Mag. Nat. Hist., 1838, m1, 71; Cornish Faun., p. 53; Fish. Brit. Isl., 
i, 115, pl. 28.—Ginruer, Cat. Fish. Brit. Mus., vi, 462; Challenger Report, Xx, 8.—Day, Fish. G. B. 
and Ireland, 11, 348, pl. CLXXIVv. 


“ Angles formed by the margin of the snout obtuse, the extremity slightly projecting. 
The width of the interorbital space equal to the length of the orbit. Teeth pointed, in from 
70 to 80 series in the upper jaw. Outer pectoral angle obtusely rounded, Upper part of 
the body covered with minute asperities; a series of spines all along the superciliary ridge; 
a triangular space in the middle of the back covered with similar spines; median line of the 
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back and tail without spines, or with a ferw only; several series of spines on each side of the 
median line of the body and tail. Generally a round black spot, marbled with yellowish, on 
each side of the body. Old examples without this ocellated spot, or with afew scattered 
small white round spots. 

“ Adult male with the additional patches of spines usual in this genus.”  (Giinther.) 

This species, the “Sandy Ray” of British writers, is closely allied to Rata erinacea, 
Mitechill (= Raia eglanteria, as defined by Giinther), the most abundant of all skates on the 
coast of New England, which has, however, not yet been found below the 100 fathom line. 

Giinther speaks as follows of the abyssal range of R. cireularis: 

“One specimen, a female, 15 inches long, was obtained on the cruise of the Triton, in 
the Farde Channel, at a depth of 516 fathoms (station 10, August 24, 1882). Also, Collett 
reports its occurrence in 130 and 370 fathoms off the coast of Norway. The Faréde specimen 
does not differ in its armature from specimens obtained on the south coast of England, only 
the spines on the upper side of the snout and the interorbital space are somewhat more 
developed, though in this respect litoral specimens show likewise some variation. With 
regard to color, it is notable that the spot on each side of the back which, in littoral spec- 
imens, is variegated with yellow, is much smaller in the deep-sea specimen, and uniformly 
black, without yellow. The lower parts are nearly uniform blackish brown, which color laps 
over to the upper side of the ventral fins. Tail with irregular brownish cross bands.” 


RAIA HYPERBOREA, CoLLettT. (Figure 28.) 


Raja hyperborea, CoLteTT, Forh. Vidensk. Selskab., Christiania, 1878, No. 14, 7 [115 kilometers West of 
Norsk I'ds, Spitzbergen., 459 fathoms, g, 518"™ long].—CoL.ett, Fiske, Norsk. Nordhays-Expedition, 
Christiania, 1880, 9, pL, 1, figs. 1, 2.—Ginruer, Challenger Report, xxu, 8, pl. Iv. 


The margins of the snout form a right or nearly right angle, its extremity being 
rounded; the margin of the body between the snout and the extremity of the pectoral fin 
is undulated. Width of the interorbital space considerably exceeding that of the orbit and 
spiracle; eye rather small, about as long as the spiracle. Distance between the nostrils a 
little more than their distance from the end of the snout. Teeth very slender, acutely 
pointed, widely set, with narrow base. Outer pectoral angle nearly a right one. 

Sides of the trunk nearly smooth, but the greater part of the pectorals and the margin 
of the head, also the snout and interorbital space, are studded with minute or very small 
spines resting upon a stellate base. A series of larger spines runs along the median line of 
the back and tail, commencing immediately behind the occiput. A group of three similar 
spines occupies each side of the shoulder; a short series composed of three or four spines 
along the supraorbital margin and above the spiracle. The spines along the ridges of the 
snout are also somewhat enlarged. Grayish brown above with a trace of a darker spot on 
each side of the body. Lower parts white with large subsymmetrical brown patches. In 
very young specimens the lower parts are uniform white. 

“The only example hitherto met with is the male specimen now described, taken in lat. 
about 80° N. and Jon. 6° E., at sea, west of the northern coast of Spitzbergen, the most 
northerly locality, too, in which this genus is yet known to occur.” (Collett, op. cit., 1880.) 

A large male specimen, 244 inches long, was obtained on the cruise of the Anight Errant, 
at station 9, on August 23, 1880, in 608 fathoms, together with three small ones, of which 
two are males 64 inches long, and one a female 8 inches long. A fourth very young speci- 
men was caught at station 4 in about 400 fathoms. 

Dr. Giinther’s remarks on the peculiar characters of this species (Challenger Report, loc. 
cit.) Should be carefully considered. 


RAIA LAVIS, Mitcuriy. (Figure 29.) 


Raja levis, MircuiLL, Amer. Month. Mag., 1, 1817, 327.—Dr Kay, Zool. N. Y., Fishes, 1842, 370.—Srorer, Syn. 
Fish. N. Amer., 1846, 259.—GaRrMAN, Proc. Bost. Soc. Nat. Hist., xvu, 1874, 179. 

Raja batis, StORER, Rept. Fish. Mass., 1839, 193. 

Raja ocellata, STORER, Syn. Fish. N. Amer., 1846, 259. 

Raja levis, StORER, Hist. Fish. Mass., 1867, 266, pl. Xxx1x, fig 2. 


5 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 29 


Angles of the disk more acute than in the other North American Raias; muzzle much 
produced. Spines of the body few and small, some present above the eyes and spiracles, on 
the snout, along the anterior border of the pectorals, and on the back (very small). Median 
dorsal row of larger hooked spines extending along the posterior portion of the back and 
the tail. Usually two lateral rows on the tail. Female rougher. Color variable, brownish, 
with paler spots, usually ringed with darker. 

Specimens of a large skate, apparently of this species, have been taken below the LOO- 
fathom line by the Fish Hawk and Albatross, and also by the fishermen. 


RAIA GRANULATA, GILL. (Figure 30.) 


Raia granulata, GILL MS.—GoOopE and BEAN, Bull. Essex Institute, x1, 1879, 28.—JORDAN, Cat. Fish. N. A., 
1885, 11.—GUnTHER, Challenger Report, xx1, 10. 


“A remarkable species with back and ventral surface covered with minute sharp granuar 
ossifications, obtained by Capt. Joseph W. Collins on Le Have Bank. A species of the same 
type as FR. levis, and having 30-31 teeth on each side; the back granulated and slate-col- 
ored; the ventrals distinguished by reticulate markings, and the claspers slender and 
scarcely expanded.” 

This form is closely allied to if not identical with R. levis. 


RAIA BATIS, LINN-2Us. 


Raja batis, LINN®US, Syst. Nat., xX, 1, 1758, 231.—Ginruer, Cat. Fish. Brit. Mus., vit, 1875, 463.—Srrom, 
Norsk. Vidensk. Selsk. Skrift., 1881, 80; 1884, 46.—CoLLetr, Nyt Mag. f. Naturvid., xvii, 1884, 119. 


The “‘common skate” of Europe, whichis generally found near the coast in rather shal- 
low water, has been observed on the Norwegian coast to descend to 150 fathoms. It is very 
similar to the North American Raia levis. 


RAIA FULLONICA, Lixnzzvus. 


Raja fullonica, LINNXUS, Syst. Nat., ed. x, 1758, 231.—Ginrner, Cat. Fish. Brit. Mus., viru, 467.—CoLLETT, 
Forhandl. Vidensk. Selsk. Christ., 1880, 106; Nyt Mag. f. Naturvid., xv.i, 1884, 119.—VaILuanr, Travail- 
leur et Talisman, Poissons, 1888, 79, pl. Iv, figs. 1, la.—GIGLIoLi, Elenco, 1883, 114. 


This form, the ‘‘ Shagreen Ray” of English writers, is reported by Collett to occur locally 
on the Norwegian coast at depths of from 80 to 250 fathoms, and also taken by the Travail- 
leur, in 1882, at 614 meters, off the entrance to the Mediterranean. It occurs also in the 
Mediterranean, especially off Sicily. 


RAIA VOMER, FRIEs. 


Raja vomer, COLLETT, Forhandl. Vidensk. Selsk. Christ., 1880, 106; Nyt Mag. f. Naturvid., 1884, xvitt, 119.— 
Srrom, loc. cit., 1881, 81; 1884, 46.—GUNTuHER, Challenger Report, xxi, 11. 


Raia vomer is found on the Norwegian coast at greater depths than the common skate, 
not rare at a depth of 70 fathoms, and descending to, or even beyond, 150 fathoms. 


RAIA NIDROSIENSIS, CoLetr. 


Raja nidrosiensis, CoLLETT, Forhandl. Vidensk. Selsk. Christ., 1882, No. 7, 2, ¢. tab.; Nyt Mag. f. Naturvid., 
Xvi, 1884, 121.—Srrom, Norsk. Vidensk. Selsk. Skrift., 1881, 80; 1884, 47.—Gintuer, Challenger 
Report, xx, 11. 


“ Snout long and pointed; the width of the interorbital space is contained about four times 
and one-half in the length of the snout. Body above smooth, rough only on the snout and 
the upper margin of the eye, in some old specimens also along the front margin of the disk; 
the body below thickly covered with minute asperities. No larger spines onthe disk. The 
tail in the males with a median series (containing about forty spines), but none on the sides; 
the old females with three series, the median series containing a varying number of spines, 
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some of which are sometimes irregularly crowded together. Between the dorsals there are, 
as arule, few spines. The teeth form from forty-one to forty-four series in the upper, and 
from forty-one to forty-three in thelower jaw. Coloration dark grayish brown above; the 
mucous pores marked with black vermicular spots. Lower surface blackish, without spots. 
(Garman and Ginther.) 

This speciesis locally not uncommon onthe Norwegian coast; for instance in Throndhjem 
Fjord, at a depth of 150 to 200 fathoms. It is one of the larger skates, the specimens in the 
British Museum measuring from 38 to 46 inches in width. 


Order HOLOCEPHALI. 


Holocephala, MLLER, Abhandl. Akad. Wiss. Berlin, 1834, 74.—GUNTHER, Cat. Fish. Brit. Mus., vu, 348. 
Holocephali, GiLL, MS. 

Selachians distinguished by the confluence of the hyomandibular bone with the cranium, 
the coalescence of the maxillary and palatine elements with the skull, the development of 
a rudimentary operculum, and the existence of a single external gill opening on each side 
behind the head.  (@ill.) 


Family CHIMAZERIDA.. 


Chimerida, GUNTHER, Cat. Fish. Brit. Mus., vii, 1870, 349. 


Body rather robust, elongate, tapering posteriorly. Head compressed. Mouth inferior. 
Upper lip deeply notched. Nostrils confluent with the mouth, separated by a narrow 
isthmus. Jaws with the teeth confluent into four bony lamin above and two below. No 
spiracles. Males usually with a cartilaginous hook on the upper part of the snout, armed 
with prickles at the tip, and turned forward. Pectoral fins free, placed low. Ventral fins 
abdominal, many-rayed, provided in the male with claspers. Dorsal fin usually divided, 
anteriorly with a very strong spine, which is grooved behind. Caudal fin low, fold-like. 
Skin naked, rarely somewhat prickly. Lateral line present, usually with numerous branches 
anteriorly. Three free gills and two half gills. 


KEY TO THE GENERA OF CHIMARIDA., 
I. Male with cephalic appendage. 


A. Snout soft, not terminating in a cutaneous flap; tail not bent forward. 
1. Posterior appendages tripartite -..-..----.-------------+ +--+ +--+ +--+ 2 2-22 eee eet eee CHIMERA 


2. Posterior appendages bipartite ..-....-----.--------------- +--+ +--+ e222 cree eee eee HYDROLAGUS 
B. Snout terminating in a cutaneous flap .-....-.-------.----------------------------- CALLORHYNCHUS 
Il. Male without cephalic appendage; snout very elongate ....--...-.-..------------+-+--------- HARRIOTTA 


CHIMA@RA, Linnezus. 


Chimera, LINN&Xvs, Mus. Ad. Frid., 1, 53; Syst. Nat., ed. x, 1758, 1, 236. 


Holocephali with head somewhat compressed, snout without appendage. Eyes lateral, 
very large. Lateral line forking anteriorly, forming several series of mucous tubes on the 
head. Male with a club-shaped, cartilaginous hook above snout, curved forward and down- 
ward armed with deeurved spines at tip, and fitting into a depression in front of eyes. 
Ventrals rather large, with large bifid or trifid claspers in the male. Male with also rough 
appendages at the base of the ventrals, protruding from a sheath of skin. First dorsal 
triangular, preceded by a strong serrated spine which is grooved behind. Second dorsal 
and caudal low, often notched. Tail sometimes produced in a filament. Skin smooth. 


KEY TO THE SPECIES. 


I. Pectorals long, extending to tips of ventrals ....--.--.. oc Soe era ep eee ee eos CONS BROS E: 
Il. Pectorals short, terminating far in advance of the ventr: a Jean ee See eee ate eee C. AFFINIS 
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CHIMRA MONSTROSA, Linnxvs. (Fieure 31.) 


Chimera monstrosa, LiINN.ZUS, Mus. Ad. Frid., 1, 53, pl. xxv; Syst. Nat., ed. x, 1758, 1, 236; ed. xa, 401.— 
GUNTHER, Cat. Fish. Brit. Mus., vir, 349. 


Tail terminating in a very long finless filament, about as long as the body and head. 
The first dorsal fin close to and subcontinuous with the second low dorsal fin, the upper 
margin of which is even, not notched, except just in front of the caudal tin, which is also 
low. Each clasper of the male is divided into two long, slender branches, which are rather 
longer than the snout, and the inner branch is again longitudinally divided into a simply 
cartilaginous styliform part and another coated with the spiny membrane. Brown, marbled 
with lighter; dorsal fins with a broad black margin. (Giinther.) 

This species has been found along the coast of Europe from Norway to Portagal, and 
also off Soudan and at the Azores, but never as yet in North American waters. Individ- 
uals have also been taken at the Cape of Good Hope and in the seas of Japan. The Anight 
Errant and the Triton, in their exploration of the Farée Channel, obtained young individ- 
uals with their bodies from 13 to 5 inches in length. These were from a depth of 505 to 555 
fathoms. The Travailleur, in 1882, obtained in the Gulf of Gascony some very small indi- 
viduals, the least one only 130 millimeters in length, and still carrying the yolk bag. This, 
according to Vaillant, was probably in the horny egg case when it was inclosed by the 
dredge net, and fragments of the horny envelope were attached to it, which proved to be 
very Similar to those figured by Miiller and Dumeéril as the egg case of Chimera. 

This discovery is particularly instructive, since, even so late as 1887, Dr. Giinther has 
expressed the opinion that the ova which had been described as Chimzeroid probably 
belonged to Callorhynchus. Dr. Giinther was of the opinion, in 1889, that there was no well- 
authenticated egg of Chimera in any collection; but the adult Callorhynchus has never been 
found so far north as the Gulf of Gascony, and Vaillant is probably justified in his conelu- 
sion that the familiar form of egg is that of Chimera monstrosa ov the closely allied Chi- 
mera affinis. 

As Dr. Giinther has already said, these discoveries show that Chimera is a deep-sea 
fish, and one which propagates its species in deep water, a circumstance which accounts for 
the previous scarcity of young individuals in collections. 


é CHIM®RA AFFINIS, Capetto. (Figures 32-35.) 


Chimera affinis, CAPELLO, Jorn. Math., Phys. e Nat. Lisb., Lv, 1868, 314, pl. 1, figs. 1, la. 
Chimera plumbea, GiLL, Bull. Phil. Soc. Washington, Dee. 22, 1877. 
Chimera abbreviata, GILL, Proc. U. 8. Nat. Mus., vi, 1884, 254. 


A Chimera with the snout acutely produced, the ante-orbital flexure of the suborbital 
line extending little above the level of the inferior margin of the orbit; body more elongate 
than in C. monstrosa; second dorsal removed from the first by interval equal to the length of 
the base of the latter. Second dorsal much lower than in the other species, and with the 
free border straight, without undulations. The dorsal spine with its anterior surface rounded ; 
the ventrals triangular and pointed; the pectorals extending to the outer axil of the ven- 
trals. Space between first dorsal and the ventral wide, the pectoral terminating much in 
advance of the ventral. Caudal fin very small, terminating in a minute filament. Cephalic 
appendages with five spines on inner surface. Posterior appendages tripartite, but the 
division of the three portions takes place at two-thirds of the distance from the base; the 
cylindrical portion is larger and presents a form different from that in the others. Color 
uniformly plumbeous. 

This form is closely allied to Chimera monstrosa. It was first described by Capello 
from the coast of Portugal, and later by Gill from the North American side of the Atlantic, 
at depths varying from 200 to 1,200 fathoms. It is very common in the deep water on the 
outer edges of banks north of Georges Banks, and was formerly often brought in by the 
Gloucester halibut schooners. 
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Other specimens have been obtained as follows: No. 22793, U.S. N. M., in 42° 40’ N. 
lat., 63° 23/ W. lon., off Le Have, at a depth of 350 fathoms; No, 492, U.S. N. M., from 
Noank Harbor: No. 219, U.S. N. M., in the Gloucester donation; No. 35603, U. S. N. M., in 
390 47/N. lat.. 70° 30/ 30” W. lon., at a depth of 963 fathoms; No. 2385, U.S. N. M., in 28° 
51’ N. lat., 88° 18’ W. lon., at a depth of 730 fathoms; No. 20779, U.S. N. M., in 42° 40’ N, 
lat., 63° 23/ W. lon., at a depth of 350 fathoms; No. 22296, U. S. N. M. (237, Gloucester 
donation); No. 22297, U. S. N. M., in 43° 23’ N. lat., 60° 16’ W. lon., at a depth of 300 


fathoms; No. 22498 (Gloucester donation), and Nos, 38221,U. S. N. M., from the fishing banks 


CALLORHYNCHUS,(Gronov.), Cuvier. 


Callorhynchus, GRonovius., Mus. ichth., 1,59, Cuvier.—Régne Animal, ed. 1, 1817, 11, 140. 


Snout with a cartilaginous prominence, terminating in a cutaneous flap. Two dorsal 
fins, the anterior witha very long and strong spine. Extremity of the taildistinetly turned 
upwards, with a fin along its lower edge, but without one above. Anal fin close to the cau- 
dal, short and deep. 

The typical species of this genus, C. callorhynehus (.) [=C. antarctica (Lacépéde) 
Cuvier], has been hitherto found only in the Antaretie basin and the South Pacific. 


HYDROLAGUS, Gill. 


Hydrolagus, Giix, Proc. Acad. Nat. Sci. Phila., 1862, 331, 


Holocephali closely allied to Chimera, but with no filament at the tip of the tail, and 
with bipartite posterior appendages. 


HYDBOLAGUS COLLIEI, (BENNETT), GILL. 


Chimera Colliei, BENNETT, in Beechey’s Voy., Zodl., 71, pl. 23, figs. 1 and 2.—Grrarp, U. 8. & Pac. R.R. 
Exped., Fish. 360.—DuMERIL, Elasmobr., 689. 
Hydrolagus Colliei, GILL, Proc. Ac. Nat. Se. Phila., 1862, 331. 


Tail simply tapering, without filament. Three dorsal fins, besides the caudal: the first, 
with the spine, is separated by a considerable interspace from the second; the three other 
fins low, subcontinnous. Each clasper of the male is divided into two club-shaped branches, 
which are rather shorter than the snout; both branches coated with the spiny membrane, 
and the inner is not subdivided. Brown, silvery, upper parts with round yellow spots. 
This form occurs only in the North Pacific. It is abundant about Puget Sound, and 
in southeastern Alaska. It swims at the surface, and is abundant about the wharves at 
Esquimalt, where it is called the “ Ratfish.” 

There is no evidence that it descends to very considerable depths. 


HARRIOTTA, Goode and Bean, n. g. 


Snout exceedingly elongate, with a cartilaginous midrib, and foliaceous lateral expan- 
sions of the skin at its base. Two dorsal fins, the anterior with an immense triangular 
spine, finely serrated, upon its lateral edges. Anal fin reduced to a cutaneous fold. Lon- 
gitudinal axis of the tail nearly the same as that of the trunk, very elongate, with filamen- 
tous tip, the fin below much more extensive than that above. No cephalic organ. Gill- 
openings lateral; separated by a wide isthmus. Claspers small and simple. 

This genus is named in honor of Thomas Harriott, the most eminent philosopher and 
naturalist of his day in England, who was a member of Raleigh’s Roanoke colony in Vir- 
ginia in 1585, and who published the first work in English on American natural history. 
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HARRIOTTA RALEIGHANA, Goope and Bran, n. 8s. (Figures 37-40.) 


Tail extended in a very long filament, much longer in the older individuals than in the 
young, in which no filament exists. The first dorsal fin separated from the second by an 
interval nearly equal to the diameter of the eye in the older individuals, very much greater in 
the younger ones, in which the cartilaginous portion is exceedingly narrow and high. The 
second dorsal fin long and low, its height about equal to the diameter of the eye, its length 
equal to that of the head. The spine preceding the first dorsal finis very strong; its length 
in the older individuals eqnal to the distance from its own base to the origin of the second 
dorsal; in the young it is proportionately much longer and stouter, and there is also a 
double row of strong spines in advance of the second dorsal, and in the notch between 
the second dorsal and its continuation upon the upper part of the tail; and there is 
a Similar group of at least six strong spines upon the top of the head back of the inter- 
orbital space, and surrounded by the curve of the forward extension of the lateral line. 
Traces of these spines may be felt beneath the skin in older individuals of both sexes. 
Claspers in the young male examined, small and simple, in length scarcely equal to two- 
thirds of the long diameter of the eye. Pectoral fins immense, wing-like, rounded in the 
young, subfalcate in the older individuals; inserted slightly in advance of the origin of the 
first dorsal, and extending in the older forms beyond the root of the ventral. Ventrals also 
subfaleate; similar in form and appearance to the pectoral, and extending to a point at two- 
thirds of the distance from the origin to the end of the second dorsal; in length little less 
than half the snout. In the young the ventrals are placed somewhat farther back and reach 
to a point under the origin of the third section of the dorsal fin. The tail is prolonged in 
a slender filament, and in the older individuals the cutaneous flap upon its lower edge is 
three or four times as deep as that above, and extends beyond it anteriorly and posteriorly. 
In the younger specimens the upper and lower flaps are about equal in height, and the 
upper flap extends far in advance of the insertion of the lower one. The lateral line extends 
in a straight line from a point beneath the origin of the first dorsal approximately to the 
middle of the lower caudal lobe, which it follows along its base for the remainder of its 
course; in advance of the dorsal fin it bends downward in an elliptical course, and then 
rises vertically from the occiput to join its counterpart from the other side; bridle-like 
extensions of the same system extend on the sides of the head under the eyes, curving 
upward in front of the eye, then downward and joining on the under side of the snout to 
a branch running from beneath the eye downward to the base of the pectoral fin in the 
young, or under the throat to a junction in the older ones, and also forward from the same 
point under the eyes to join on either side the circle which surrounds the mouth. An elabo- 
rate system of mucous pores upon all sides of the snout; on the under surface of the snout 
in four longitudinal series. In the older individuals there is an extension of the lateral 
line system on either side of the midrib on the snout to its tip, and there are also sym- 
metrical continuations of the same upon the under surface of the snout. Color, brown; 
caudal filament pale. 

The diameter of the eye is contained 54 times in the length of the snout in the older 
specimens, and the distance between the eyes is equal to their diameter. 

Of this species we have seen four specimens, the largest, a female (No, 39415, U. S.N. 
M.), 25 inches in length, from 39° 44’ 30’ N, lat., 70° 30/45” W. lon., in 1,081 fathoms, taken 
by the steamer Albatross. Another, a male (No. 38200, U.S. N. M.), 19$ inches in length, 
was taken by the Albatross in 36° 45/N, lat., 74° 28/ 30’ W, lon., at a depth of 781 fathoms. 
A third, a young individual (No. 35520, U.S. N. M.), 4 inches in length, was obtained by 
the Albatross in 39° 37! 45” N, lat., 71° 18’ 45’ W. lon., in 991 fathoms. Still another, No. 
30631, was taken at station 2235, lat. 39° 12/, lon. 72° 03/ 30/’, 707 fathoms. 

The species is named in honor of Sir Walter Raleigh, by whom the first English scien- 
tific explorer was sent to the New World. 

19868—No. 2 3 
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Order MALACOPTERYGII. 


Symplectic present. No interclavicles. A mesocoracoid arch. Anterior vertebrie sim- 
ple. No Webberian ossicles. Pharyngeal bones simple above and below, the lower not 
falciform. Gills four, a slit behind the fourth. (@ill.) 


KEY TO THE DEEP-SEA FAMILIES. 


Mesocoracoid well developed as a bridge between the hyper- and hypo-coracoid. (Gill.) 
I. No barbel and no photophores. Mavxillaries form margin of upper jaw. 
A. Adipose fin absent. Body sealy. 
1. Dorsal fin similar to and opposite anal. No air-bladder...-..-.....---- ------ ALEPOCEPHALID.E 
2, Dorsal fin similar to and opposite anal. Air-bladder present. ..---.-----.------ PTEROTHRISSID.E 
B. Adipose fin present. 
1. Gill membranes separate and free from isthmus. Stomach cecal. 


a. Branchiostegals: (Gior more: 22a. eee ele ae eae re eet ieee ARGENTINID 2 
b. Branchiostegals) 4/oniless” 2-2). - ase rem elan seein into el Seite MicrosToMID2 


2. Gill membranes joined, forming broad bridge across isthmus; gill cavity closed behind. 


a. Ventrals opposite posterior end of dorsal .... .... .-.-------~.---------------- BATHYLAGID 4 
Mesocoracoid wanting or atrophied. (Gill.) 
1. Post-temporal connected with back of cranium near sides. No photophores or barbel. 
A. Adipose fin typically present.! Body not very elongate. Anal distinct. 
1. Scales present, persistent (in all Atlantic forms). Teeth cardiform or villiform. 
a. No photophores. Teeth cardiform, usually hinged. 


1. Maxillary narrow orrudimentary. Hypocoracoids not divergent ---..--.. SYNODONTID& 
u. Maxillary dilated behind. 
* Pectorals normal. Hypocoracoids divergent ..-....--...----.---------«--- AULOPID 
~*Pectoralsisubhumeralecc=-cma=.aeetne octet te BENTHOSAURID © 
*** Pectoral rays elongate, in two groups ............-- sabade esters BATHYPTEROIDA 


B. Adipose fin absent. 
1. Seales large, thin, and deciduous. Teeth villiform, in bands. 
a. No photophores on the scales, but a large, luminous, cephalic plate. 
1. Maxillary dilated behind. 
* Pectorals and ventrals well developed, approximate. .......-..-..-------.- IPpNOPIDE 
2. Body sealeless. 
a. Teeth granular, in bands. Pectorals normal. 
1. Ventrals present. Opercular apparatus incomplete. ....-...-..--..--..--- RONDELETUL © 
i. Ventrals absent. Opercular apparatus complete; a conspicuous lateral furrow. 
CXETOMIMID 
Il. Post-temporal impinging upon occiput. 
* Vertebre and neural spines normal. 
A. Photophores present, barbel absent. 
1. Pseudobranchie present. 


a. Premaxillaries forming margin of upper jaw. Bodyscaly.....-..........- Mycroruip.® 
b. Maxillary and intermaxillary together forming margin of upper jaw. Bodynaked. Oper- 
cular apparatus) incomplete: Ss. sece a. see ties eee aon eee eee MAUROLICID 


2. Pseudobranchiw absent. Mouth large, with strong canines. Scales deciduous. 
a. Dorsal in front of ventrals. Anal short. Canines immense. Operculum incomplete. 
CHAULIODONTIDA 
b. Dorsal behind ventrals. Anal long. Operculum well developed ....-.-... GONOSTOMID& 
B. Photophores and barbel both present. 
1. Maxillaries forming lateral margin of upper jaw. 
a. Adipose fin present. Pectorals present. 
1. Body naked. Dorsal behind vent, but in advance of anal.........-- ASTRONESTHID.E 
hb. Adipose fin absent. Pectorals usually present (absent in Photonectes).....-. STOMIATID. 
2. Premaxillaries only forming margin of upper jaw. 
a. Pectorals rudimentary. Opereula membranaceous. 
1. Body scaleless. Dorsal short, postmedian -.....-............-.2..--- MALACOSTEID.E 
C. Photophores and barbel absent. 
1. Premaxillaries forming margin of upper jaw. Fang-like teeth in mandibles and palatines 
and sometimes on yomer. 
a. Dorsal long, occupying entire back. Body naked.........-.....-...--.-- ALEPISAURIDE 








‘Absent in Benthosawrus ana sometimes in Bathysaurus. 
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b. Dorsal short, postmedian. Scales thin, caducous............ ........---. PARALEPIDID.E 
c. Dorsal short, median. Body naked.............................-.. ODONTOSTOMID.X 
** Vertebre normal. Anterior neural spines abnormally developed, projecting through the skin of the 
back, in advance of the dorsal. 
1. Body compressed, ventradiform, carinated. 
a. Mouth obliquely cleft, or subvertical.............22...2222.-.2--2---- STERNOPTYCHID 2 
*** Vertebrie with spiny processes anteriorly which project through the skin of the back in front of dor- 
sal rays. 
1. Pectorals absent. Body elongate. 
a. Body naked. Dorsal beginning in advance of the vent.............-----. IDIACANTHID® 


Family ALEPOCEPHALIDA. 


Alepocephales, CUVIER & VALENCIENNES, Hist. Nat. Poiss., x1x, 169. 

Alepocephalida, RIcHARDSON, Encyc. Britannica, 8th ed., 1856, 255.—GUNnTHER, Cat. Fish. Brit. Mus., vu, 
1868, 477. GILL, Arrangement, Families of Fishes, 17.—JorDAN and GILBERT, Bull. XVI, U. S. Nat. Mus., 
257. 

Alepocephaloidei, BLEEKER, Enum. Spec. Pisce. Arch. Ind., 1859, xxx. 


Malacopterygians with body more or less compressed, covered with thin eycloid or keeled 
seales, or with naked, prickly skin. Head naked. No barbels. Mouth moderate or large, 
the margin of the upper jaw formed by the premaxillaries and maxillaries, the former placed 
along the upper anterior edge of the latter. Opercular apparatus complete. Teeth feeble. 
No adipose fin. Dorsal fin long and low, posterior, inserted opposite the anal; pectorals 
short, placed rather high; ventrals usually well back, sometimes wanting. Pseudo- 
branchie present. No air bladder. Stomach curved, without blind sac. Pyloric ceca in 
moderate number. Gill openings very wide. 


KEY TO THE GENERA OF ALEPOCEPHALID. 


I. Body covered with scales. 
A. Ventrals present. 
1. Maxillaries toothless; mouth of moderate width; scales thin, cycloid. 


a. Dorsal and anal similar and nearly equal; body oblong .......-....-........ ALEPOCEPHALUS 

b. Anal much longer than dorsal; body elongate ....-...-..--.--..-2--2--2--22 22 eee CONOCARA 
2. Maxillaries toothed; mouth wide. 

a. Gill openings narrow, teeth in premaxilla and mandible uniserial...--..----- 3ATHYTROCTES 

b. Gill openings wide, teeth in premaxilla and mandible pluriserial -.......-....-..- NARCETES 


B. Ventrals absent; scales small, keeled; body abbreviated, high, much compressed... ..PLATYTROCTES 
Il. Body scaleless. 
A. Dorsal normal, equal in length to anal; scales replaced by nodules. 


Hei aberalMine Preset. soc ne oem s osc sees eersiime ee civieae @ ae msec aisle e ce sma ....- XENODERMICHTHYS 
Aepliaberale line aDSANb, ssn 252505. s~ se ceca cece = as once cn aceisels sss eee se seitisis =n e «+2 «~~. cALEPOSOMUS 
Bem orsalenormal Shorter Ghan ANA occ. cic e cree cee eww cose weewise ss secs sciiseewce ceescces LEPTODERMA 
C. Dorsal preceded by a long adipose fold........... Seen eee cease eee ANOMALOPTERUS 


Ill. Body with minute, hardly imbricate scales. 
A. Pseudobranchie quite rudimentary. 
1. Bones of the head produced in a long snout.......--.---.---.------------ AULOSTOMATOMORPHA 


ALEPOCEPHALUS, Risso. 


Alepocephalus, Risso, Mem. Accad. Nat. Sci. Turin, xxv, 1820, 270.—Mo tier, Abhandl. Akad. Wiss. Berlin, 
1846, 171.—CuvieRr and VALENCIENNES, Hist. Nat. Poiss., x1x, 169,—GtnrueEr, Cat. Fish. Brit. Mus., 
vu, 477.— JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 257. 





Body oblong, compressed. Mouth moderate, the snout somewhat prolonged. Jaws 
nearly even in front; a series of small teeth in each jaw and on the vomer and palatines. 
Eye very large. Gill membranes entirely separate. Branchiostegals 6. Opercular bones 
thin. Dorsal low and rather long, with a scaly base, opposite and similar to the anal. Pee 
torals and yentrals rather small. Caudal moderately forked. Scales rather large, thin and 
cycloid. 
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KEY TO THE SPECIES OF ALEPOCEPHALUS. 


I. Opercular flaps voluminous; head large. 
A. Head one-third of total or nearly so. 


1. Scales large (50-55, in lat. line). Snout, 10 in body length. Eye, 3} in head....--..A. ROSTRATUS 
2. Scales moderate (67 in lat. line). Snout, 9 in body. Eye, 4 in head.........-.--.-- A. PRODUCTUS 
3. Seales moderate (70 in lat. line). Snout 10}in body. Eye 34 in head....--....---.A. BLANFORDIL 
{. Seales small (about 90 in lat. line). Snout, 12in body. Eye, 3} in head.......-...-- A, AGASSIZIL 
B. Head less than one-third of total. 
1. Seales very small (about 140 in lat. line). Snout, 10 in total. Eye 6 in head........--.- A. NIGER 
1. Opercular flaps moderate; head moderate. 
1. Seales large (65 in lat. line). Snout 18 in body. Eye 44in head ....... se See Sacsie See A. Barrpit 
2. Seales large (62 in lat. line). Snout15 in body. Eye 6in head .....-........----.---- A. BICOLOR 
3. Scales large (50 in lat. line). Snout 18 in body. Eye 44 in head .........--..-----. A. EDENTULUS 


There are two distinct groups in Alepocephalus, probably of subgeneric value. The 
first group includes the type, A. rostratus, Risso. It is characterized by a somewhat short, 
compressed body, large head, with extended membranaceous flaps, and by short dorsal and 
anal fins, similar in size and shape and nearly opposite each other. 

A. rostratus has the largest scales, 50 to 55 in the lateral line (Vaillant claims to have 
counted 71 on a large individual), and has a comparatively large eye and snout. 

A, Agassizii has somewhat smaller scales (about 90 in the lateral line), a comparatively 
larger head (3 in total), and the eyes slightly larger (34 in head, 103 in body). 

A. productus has a smaller eye than A. Agassizii, and a longer snout, it being about 
one-third of the length of the head. In A. rostratus, however, the snout length is one- 
tenth of the total; in A. productus one-twelfth. 

A. Blanfordii, Alcock (Ann. and Mag. Nat. Hist., 1892, 11, 357), from the Indian Ocean, 
has an immense eye. 

A. niger of Giinther is a somewhat slenderer form, with very small scales. 

All of these forms are dull in color and bave the ventral fins weak and inconspicuous. 

A. Bairdii represents another type, having a stout body, about as high in proportion to 
its length as in A. Agassizii, ete., but with a smaller head and less voluminous opercular flaps 
The eye is comparatively much smaller (18 in total length), and is nearer the upper profile 
of the head. The vertical fins are stronger and more muscular, and are heavily scaled at 
their bases. Lateral line nearly straight. Mavxillaries slender, not expanded posteriorly. 

A. bicolor, Alcock (Ann, and Mag., 1891, ii, 133), is from the Indian Ocean, 240-76 
fathoms. ; 

A. edentulus, Alcock, l. ¢. is from the Indian Ocean, 475 fathoms. 

ALEPOCEPHALUS ROSTRATUS, Risso. (Figure 41.) 

Alepocephalus rostratus, Risso, Mem. Accad. Torin., xxv, 1820, 291, pl. x, fig. 4; Hist. Nat. de ’/Europe Méri- 
dionale, 449, fig. 27—CUv1ER and VALENCIENNES, Hist. Nat. Poiss., xrx, 169, pl. 532.—Jounson, Ann. 
and Mag. Nat. Hist., x, 1862, 285.—Gitnrner, Cat. Fish. Brit. Mus., vir, 477.—Morerau, Hist. Nat. Poiss. 
France, 11, 463.—GEGENBAUR, Morphol. Jahrbuch, iy, Suppl., 1, pl. 1, 2 (skull).—G1GLioL1, Elenco, 
1883, 106.—VAILLANT, Exp. Sci. Tray. et Talisman, Poissons, 148, pl. x1, fig. 1; pl. x11, fig. 5. 

The height of the body is a little more than one-fifth of the total length (without caudal) ; 
the length of the head is a little less than one-third. Diameter of the eye contained thrice 
and one-fourth in the length of the head, and longer than the snout. Scales much longer 
than wide, with the anterior (radical) margin truncated. Origin of the dorsal fin opposite 
to the vent. Pectoral fin longer than orbit. Distance of ventral fin from the head three- 
fifths the length of the latter. Uniform deep black. (Giinther.) 

Radial formula: B.6; D. 16,17; A. 18,19; P.13; V.8; L. lat. 55; Cee. pyl. 12. 

This species occurs in the deeper waters of the Mediterranean, and was described by 
Risso in 1820, Until 1874, when the Challenger began her work, this was the only repre- 
sentative of the family known to ichthyology. 

The French expedition obtained twenty-four specimens from off the coasts of Soudan 
and Morocco, from about 830 to 2,190 meters, from the Bane d’Arguin; from the Canaries, 
975 meters; the Azores, 2,235 meters, and the Cape Verde Islands, 3,655 meters. Giinther 
is disposed to believe that Hsunculus Costai is the young of this species. 
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ALEPOCEPHALUS AGASSIZII, Goopr and Bran. (Figure 45.) 


Alepocephalus Agassizii, GOODE and BEAN, Bull. Mus. Comp. Zodl., X, 218, 1882.—Jorpan, Cat. Fish. N. Amer., 
1885, 34.—GUNTHER, Challenger Report, xx11, 223. 


Height of body slightly more than five timesinits length; its width about halfits height; 
caudal rays somewhat compressed. Least height ofthe tail, 12 times in length of the body. 

Scales ovate-lanceolate, parchment-like, smaller than in A. Bairdii (the specimen is 
almost denuded of scales, and their arrangement in the drawing has been in part made out 
from their impressions upon the skin). There are 90 seales in the lateral line, 10 between 
lateral line and origin of dorsal, 11 between same and origin of anal. Base of dorsal is 
squamose, anal slightly so. 

Head somewhat compressed, its length contained 3 times in the length of the body, 
slightly exceeding twice the length of the lower jaw, and 4 times the least height of tail. 
Snout conically elongate, the lower jaw slightly produced. Width of head slightly less than 
length of operculum, and 94 times in length of body. Dentition as in A. Bairdii. 

Length of snout half that of mandible, which is one-sixth of total length. Diameter 
of orbit 105 in total length of body. 

Insertion of dorsal immediately aboye vent; the distance of its origin from the base of 
middle caudal rays equal to one-third of distance from same to anterior margin of orbit, 
and at distance from snout much greater than two-thirds total length of body. The length 
of its base is equal to one-eighth of total length. 

Origin of the anal is under second ray of dorsal; its length of base slightly more than 
one-seventh of body length, and equal to height of the body at veut. 

Distance of pectoral from snout equal to one-third of body length and 44 times least 
height of tail. Its length equal to the diameter of orbit and contained 103 times in total 
length. Origin of pectoral is close behind the end of the opercular flap, while in A. Bairdii 
it is separated therefrom by four rows of scales. 

Distance of ventral from snout considerably less than twice the length of the head. Its 
length (probably) about one-sixth that of the head. 

Radial formula: D. 15; A.17; C.19; P.11; V.1,5(?); L. lat. 90. 

Color dark, head and fins nearly black. 

A single specimen was obtained at station 338, in 922 fathoms, lat. 38° 18’ 40” N., lon. 
73° 18/ 10” W. 

Other specimens were obtained by the Albatross as follows: No. 38209, U.S. N. M., 53 
inches in length, in 36° 30’ N, lat., 74° 33’ W. lon., at a depth of 859 fathoms; No, 35518, 
U.S. N. M., from station 2201 in 39° 39/ 45” N. lat., 71° 35’ 15” W. lon., at a depth of 538 
fathoms; No. 33391, U.S. N. M., from station 2072 in 41° 53’ N, lat., 65° 35’ W. lon., at a 
depth of 858 fathoms; No. 33377, U. S. N. M., from station 2075 in 41° 40/30” N, lat., 65° 
35! W. lon., at a depth of 855 fathoms; No. 33325, U.S. N. M., trom station 2051 in 39° 41/ 
N. lat., 69° 20/ 20” W. lon., at a depth of 1,106 fathoms; No. 35030, U.S. N. M., from sta- 
tion 2233 in 38° 36/30’ N. lat., 73° 06’ W. lon., at a depth of 620 fathoms; and two others, 
one from station 2530 in 40° 53/ 30” N. lat., 66° 24’ W.lon., at a depth of 956 fathoms, 
and one from station 2117 in 15° 24/ 40’ N. lat., 63° 31/ 30’ W, lon., at a depth of 685 
fathoms. 


ALEPOCEPHALUS PRODUCTUS, Giti. (Figure 46.) 
Alepocephalus productus, GILL, Proc. U. 8. Nat. Mus., V1, 1883, p. 256.—GUNTHER, Challenger Report, 1887, p. 228. 

An Alepocephalus resembling A. Agassizii in form and proportions, but with larger 
seales, smaller eye, and longer snout. 

The body is quite robust, its height at the pectoral origin nearly one-fourth of the length 
from the snout to the base of the median caudal rays. Least height of the tail about one 
half the body in length. The head forms more than one-third (35.5) of the total length. 
The snout equals one-third of the length of the head, the eye nearly one-fourth, and the 
posterior margin of the orbit is nearly equidistant between the snout and the opercwar 
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margin. The upper jaw extends a little behind the vertical from the posterior margin of 
the pupil; the lower jaw is shorter and included by the upper, and is nearly one-half as long 
as the head. The width of the cranium between the orbits is one-seventh of the length of 
the head, and behind the orbits, more than one-third. The insertion of the dorsal is above 
the vent; the length of its base is twice the diameter of the eye. The anal base is under 
the anterior portion of the dorsal, and the length of its base is about three-fourths that of 
the dorsal. The caudal fin has its median rays as long as the diameter of the eye, and the 
external rays at least one-fifth of the total length of the fish. The pectoral commences at 
a distance from the snout equal to one-fourth of the length of the body. The ventrals are 
inserted considerably behind the middle of the length (0.57), and appear to have been at 
least as long as the diameter of the orbit. 

Radial formula: D. 17; A. 17; scales 9, 67, 12. 

The type of this species (No. 33341, U. S. N. M.) was obtained by the Albatross from 
station 2035, in 39° 26/ N. lat., 70° W. lon., at a depth of 1,362 fathoms. 

The preliminary description published by Gill was very brief. The fuller description 
here presented was prepared by him at the time of his original studies. 

Alepocephalus niger (Figure 42) is a small-scaled black form inhabiting the seas north of 
Australia, and obtained by the Challenger at a depth of 1,400 fathoms.’ 


ALEPOCEPHALUS BAIRDIIL, Goopr anp Bran. (Figure 47.) 


Alepocephalus Bairdiit, Goopr and Bran, Proc. U. S. Nat. Mus., 11, 1879, 55 (with full measurements of 
type).—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 257.—JorpDAN, Cat. Fish. N. A., 34.—GUNTHER 
Challenger Report, xx, 224. 


Body comparatively elongate, somewhat compressed, its greatest height, at a point mid- 
way between pectoral and ventral insertions, contained 54 times in its length to the origin 
of the middle caudal rays, its greatest width equal to one-tenth of total length, the least 
height of tail contained 11 times in length of body. 

Seales large, thin, oblong, triangular at the free end, those at the base of the anal fin 
having the free end more produced than the others. Sixty-five scales in the lateral line, 
seven rows between it and the origin of the dorsal, eleven between that of the anal and the 
lateral line. Scales extend for a short distance upon the bases of the dorsal and anal fins. 

Head moderately compressed, snout subconical, the lower jaw included. The length of 
the head is contained 44 times in length of body, slightly exceeding twice the length of 
the lower jaw. Width of the head equal to the length of the operculum and very slightly 
less than that of the upper jaw. Width of interorbital area half of the least height of tail. 
Length of snout half that of the mandible, which is one-ninth of the total length. Diam- 
eter of orbit equal to length of snout. 

Dorsal inserted directly above the vent, slightly in advance of the anal and at a dis- 
tance from the snout nearly equal to two-thirds of the total length of the body. 

Length of longest ray of dorsal one-half that of the postorbital portion of the head. 
The distance of the anal from the snout is almost 3 times the length of the head, its 
first ray being about under the fourth ray of the dorsal. Its length of base is greater than 
that of the dorsal by one-fifth of the Jength of the latter; its longest ray slightly exceeds 
the longest of the dorsal. 

Middle caudal rays equal in length to longest ray of anal, the external rays somewhat 
more than twice as long. 

Distance of pectoral from snout 3 times as great as the least height of the tail; its 
length one-tenth of total length and equal to width of body, reaching to ninth row of scales. 

Distance of ventral from snout equal to twice the length of the head, its length slightly 
greater than that of middle caudal rays. 

Radial formula: B. 6; D. 22; A. 25; C.19; P.12; V.1,9. Pyl. Cxe. 15. 


1 Challenger Report, xx11, 224, pl. Lv1, fig. B. 
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Color, uniform indigo-blue, this color extending to the inside of the mouth and the gill 
membranes; fins and opercula black. 

The type of this species was obtained by Christian Johnson, of the schooner William 
Thompson, of Gloucester, on the Grand Banks, at a depth of 200 fathoms. 


CONOCARA, Goode and Bean, n. g. 


Body elongate, compressed; in the type species strongly suggestive of the Barracuda 
(Sphyrena). Mouth moderate. Snout prolonged. Jaws strong and powerful, the lower 
slightly included. Teeth in the jaws acicular, rather numerous; also on the vomer, very 
small; absent from palatines. lye large. Gill membranes entirely separate. Dorsal mod- 
erate in length; anal very elongate, nearly twice as long as the dorsal. Pectoral and ven- 
tral small. Caudal strongly forked. Scales minute and deciduous. Branchiostegals 6, 
the membrane of the left series folded conspicuously over the origin of that of the right. 
Opercular bones thin. Gill rakers rather short and stout, moderate in number. 


CONOCARA McDONALDI, GoopE and BEAN, n.s. (Figure 48.) 


Body elongate; its height 5} in its length without caudal; thickness about 12 times. 
The length of the head is contained about 34 times in the total length. It is somewhat 
elongate, and corresponds in appearance with A. macropterus, Vaillant. The snout is two- 
fifths the length of the head, compressed, and with an obtuse point; the lower jaw included 
within the upper. Mouth large, the upper jaw about one third of the length of the head; 
the maxillary not reaching to the front of the eye. Mandible reaches to below the middle 
of the eye. Teeth on the premaxillary, vomer, and palate very sharp, minute, widely sepa- 
rated, in a single row in each jaw. Diameter of the eye contained 5 times in that of the 
head, twice in that of the snout. Nostrils lateral; posterior very much larger, its distance 
from the eye half the length of the eye. Gill openings wide; opercular apparatus membran- 
ous, its elements being very imperfectly ossified. Fifteen gill rakers on the first arch 
below the angle. Seales very small, about 200 in the lateral line. Dorsal fin short, about 
half as long as the anal fin, and its posterior rays inserted nearly over the last rays of the 
latter. The distance of its insertion from the tip of the snout about 54 times its own length; 
the anal inserted ata distance from the snout equal to 24 times its own length. Ventral 
inserted nearly midway between the snout and the base of the caudal. Pectoral short, in 
length double the diameter of the eye, and inserted below the median line of the body. 
Caudal fin short, its middle rays not more than two-thirds the length of the snout, forked. 
Color, uniform deep blue-black in life. 

Radial formula: D. 18; A. 36; P. 10; B.6; C. approximately 22; V. 6, 

A specimen 84 inches in length was obtained by the Blake at station CLXXT, in 24° 36/ 
N. lat., 849 5’ W. lon., at a depth of 955 fathoms, and another, 6 inches long, from station 
CLXV in lat. 24° 36’ N., lon. 84° 05’ W. at a depth of 955 fathoms. Another, 84 inches long, 
was taken by the Albatross at station 2392 (lat. 28° 47/30, lon, 87° 27’). 

The species is dedicated to Colonel Marshall McDonald, U. 8S. Commissioner of Fish- 
eries, who has aided so extensively and efficiently the study of the deep-sea fauna. 


CONOCARA MACROPTERA, (VAILLANT), GooprE and Bran. (Figure 43.) 


Alepocephalus macropterus, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 1888, 150, pl. Xt, fig. 
2a, 2b, 2c. 

Body very elongate; its height contained 8 times in the length of the body; its thick- 
ness 11 times. 

The head, which constitutes one-fourth of the total length, is elongated; the snout is two- 
fifths of the length of the head, compressed, and with an obtuse point Mouth moderate, 
the upper jaw extending considerably beyond the lower, the maxillary scarcely reaching to 
the anterior margin of the orbit. Teeth on the premaxillaries, maxillaries, vomer, and pal- 
atines, conical, elongated, rather small, and in a single row in each jaw. Nostrils wide, close 
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together, the anterior near the middle of the length of the snout. Eye large; its diameter 
three-elevenths ofthe length of the head; interorbital space two-elevenths. Gill opening wide; 
operculum for the most part membranaceous, its elements being very imperfectly ossified; 
preoperculum curved, thickened on its anterior edge; the interoperculum and suboperculum 
not prominent, and apparently replaced in part by the branchiostegals. Gill rakers, about 
15 below angle. 

The vent is a little behind the middle of the total length. Lateral line extending from 
the upper part of the branchial opening to the middle line of the body. Scales remarkably 
small; those of lateral line very simple and more than a hundred in number. 

Dorsal with its outline a little convex, lower behind and ending at a distance from the 
caudal equal to the length of its own base, which is equal to about one-eighth of the length of 
the body; anal more than twice as long, beginning near the vent and terminating a little 
behind the dorsal. Its height nearly the same as that of the dorsal. Caudal moderately long; 
its length equal to one-seventh of the length of the body, slightly emarginate; pectoral small; 
ventrals very short. 

Color reddish brown; head a beautiful azure-blue; fins sepia; iris black; pupil azure-bluc. 

Scales very simple in form; those of the body are rounded in outline and measure from 
1.5 to 1.6 mm., in diameter. Five pyloric caeca, moderately elongated. No trace of a swim 
bladder. 

Radial formula: B. 6; D. 21; A. 40; P. 8; V. 5. 

Sixteen specimens of this species were obtained by the French expedition from the 
coast of Morocco to Soudan, from the Bane d’Arguin, and from the Canaries, at depths 
varying from 865 to 2,115 meters. A specimen 8 inches in length was obtained by the Alba- 
tross at station 2751, lat. 16° 57’ N., lon. 63° 12’ W., in 68 fathoms. 


BATHYTROCTES, Gunther. 


Bathytroctes, GUNTHER, Ann. and Mag. Nat. Hist., 11, 1878, 249; Challenger Report, xxi, 225; Study of 
Fishes, 664. 


Body rather elongate, compressed, covered with scales of moderate size. Cleft of the 
mouth rather wide, the maxillary extending to below the middle of the eye. Both in- 
termaxillary and maxillary armed with a series of minute teeth, as is also the mandible; 
palatine bones with similar teeth; those on the latter often weak and deciduous. Vomer- 
ine teeth present or absent. No teeth on the tongue. Eye very large. Dorsal and anal 
fins moderately long, the former behind the ventrals. Adipose fin none. Caudal forked. 
Gills very narrow; pseudobranchie present; gill rakers long, lanceolate. Pyloric append- 
ages in moderate number. Ova rather small. 

Bathytroctes is closely allied to Alepocephalus, from which it differs chiefly in the pres- 
ence of teeth on the maxillary. Ten species have been described, seven of which are from the 
Atlantic. One of these, B. attritus, is, by the admission of its describer, quite as likely to 
belong to some other genus—perhaps Alepocephalus. 

The type of this genus is Bathytroctes macrolepis, Giinther, from a depth of 2,150 fath- 
oms, north of Celebes (Challenger station XCV1I1).—B. squamosus, Alcock is from 740 fathoms 
in the Arabian Sea. B. stomias, Gilbert, is from 877 fathoms, off Oregon and Washington. 


KEY TO THE SPECIES OF BATHYTROCTES. 


I; Dorsaltfinifaninadvanceof the anal. 22. eee isa seene eerie eee eee eee eee ene BATHYTROCTES 
A, Anal inserted nearly below middle of dorsal. Maxillary reaching to below posterior third of orbit. — 

1. Scales large (42 in lat. line). Vertical fins short. (D. 15; A. 11.) 
[BaTHYTROCTES MACROLEPIS ] 
2. Seales moderate (57 in Jat. line) Vertical fins moderate. (D. 17; A. 14). Mouth very large. 
[B. sromias] 
3. Seales small (100 ? in lat. line). Vertical fins moderate. (D. 20: A. 17.) -.---.----. B, ROSTRATUS 
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B. Anal inserted far behind middle of dorsal. 
1. Maxillary extending to below posterior third of orbit. Scales moderate (70). Dorsal and anal 


nesrlyiequalinlencth:, (D116: A. 170). .cocsc inc esc ecccccentec doccdschcccusecs B. MICROLEPIS 

2. Maxillary extending behind posterior margin of orbit. Scales small (ca. 105 in lat. line). Dorsal 

long eruhananal(D AL sels 1)! soccer me aan sete 22 cs tc dae Seeedlne sn 3. MELANOCEPHALUS 

II. Dorsal and anal nearly opposite and equal in length or nearly so..........-...-...---------- TALISMANIA 
1. Maxillary extending about to vertical middle of orbit. 

a. Scales moderate (64 in lat. line). (D.16; A.17.) ......-.--.-220.-e cece nec cce cece cece B. HOMOPTERUS 

b. Scaies rather large (about 50 in lateral line), D.17-18; A. 17-18.....................---- B. SQUAMOSUS 

1. Maxillary to vertical from anterior margin of orbit. (D. 20; A. 22.).............B. ANTILLARUM 

2. Maxillary to vertical from posterior margin of orbit. (D. 22; A. 21.).............B. 22QUATORIS 


BATHYTROCTES MACROLEPIS, GtUnrurer. (Figure 44). 


Bathytroctes macrolepis, GUNTuUER, Challenger Report, XX, 225, 1887, pl. Lvu, fig. b (two views of head). 


A Bathytroctes with the dorsal fin far in advance of the anal, and the maxillary reach- 
ing to below the posterior third of the orbit. Large scales and short vertical fins. The 
height of the body is two-elevenths of its length; the head slightly more than one-third. 
Head depressed, elongate, scaleless; broad across the occipital region, tapering forward; its 
upper surface deeply concave longitudinally. Eye large; its diameter greater than the 
length of. the snout and 34 in length of head. Interorbital space half the diameter of the 
eye. Snout pointed. Jaws equal. Cleft of mouth rather wide; the maxillary extending 
beyond the vertical from the center of the eye. Dentition weak; teeth small, equal, pointed, 
uniserial; intermaxillary and front of maxillary toothless; vomerine teeth in two groups; 
palatine teeth few, about 9. 

Vent about midway between the branchial opening and the caudal. The dorsal inser- 
tion is in advance of the vertical from the vent, and it last ray opposite the fourth ray of 
the anal. Dorsal and anal both high in front. Pectoral lateral, its imsertion opposite the 
lower half of the gill opening. Pectoral with broad base, extending beyond the vent to the 
end of the anal. Its insertion is midway between the root of the pectoral and the end of 
the anal, and directly in advance of the vertical from the insertion of the dorsal. Scales 
small, cycloid. Lateral line straight, with wide mucous apertures. Color, uniform black, 

Radial formula: D.15; A.11; V.8; L. lat. 42. 

A single specimen, 9 inches in length, in poor condition, was obtained by the Challenger 
at station Cxcovin, north of Celebes, at a depth of 180 fathoms. 

As the type of the genus its characters are here introduced, for purposes of-eomparison. 


BATHYTROCTES ROSTRATUS, GUNTHER. 


Bathytroctes rostratus, GUNTHER, Ann. and Mag. Nat. Hist., 1, 1878, 250; Challenger Report, XXx11, 1887, 227, 
pl. Lv, fig. 13. 


The maxillary reaches to below the hind margin of the orbit; intermaxillary terminat- 
ing in front in a short projection. 

The height of the body is nearly one-fifth of the total length (without caudal); the 
length of the head one-third. Bones of the head very thin and very easily ruptured, like 
all the other parts of the body. Head compressed, moderately deep, its depth at the occi- 
put being three-fifths of its length; its upper surface longitudinally concave, the width of 
the interorbital space being more than one-half of the longitudinal diameter of the eye. 
Eye large, a little longer than deep, contained thrice and two-thirds in the length of the 
head and equal to that of the snout. Infraorbital ring narrow, the broad and large maxil- 
lary being separated from the orbit by a narrow strip of bone. Snout wedge-shaped, with 
a pair of short and flat projections in front, each being formed by the intermaxillary and 
toothed at its extremity. The cleft of the mouth is wide, the maxillary extending to below 
the hind margin of the orbit. Dentition very feeble, all the teeth being minute and uni- 
serial. The intermaxillary and maxillary are toothed throughout their whole extent; the 
teeth of the mandible are particularly minute, and the series is interrupted close to the 
symphysis, the symphyseal portion being external to the lateral portion, which is implanted 
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on the upper edge of the bone. The vomerine teeth are reduced to a pair of very small 
teeth in the middle of the bone. Palatine teeth none, or reduced to a single tooth-like pro- 
jection. 

Branchiostegals long, narrow, slender. Gills as in Bathytroctes macrolepis. Gill rakers 
long, lanceolate, closely set, 2047 on the outer branchial arch. 

Vent nearer to the gill opening than to the root of the caudal. Origin of the dorsal 
fin somewhat in advance of the vent; it is much longer than high, the length of the ante- 
rior rays increasing to the sixth or seventh ray. Origin of the anal fin below the anterior 
half of the dorsal, which it resembles in shape. Caudal fin deeply emarginate. Pectoral 
inserted a short way above the lower profile, rather short and broad, about as long as the 
eye. Ventrals broad, extending to the vent, their root being rather nearer to the base of 
the caudal than to the extremity of the snout. 

Seales simple, cycloid, in about 12 longitudinal series above and below the lateral line, 
between the dorsal and ventral fins. Lateral line straight, running from the upper end 
of the gill opening along the middle of the tail, with rather small mucous apertures. 

Color, uniform black. 

Radial formula: D. 20; A. 17; V.9; P.16; L. lat. ca. 100. 

A specimen 64 inches long was taken by the Challenger off Pernambuco, station Cxx; 
depth, 675 fathoms. 

A very small, pointed, osseous projection in front of the clavicular symphysis reminds us 
of a similar peculiarity in the following genus Platytroctes. 


BATHYTROCTES MICROLEPIS, GUNTHER. 


Bathytroctes microlepis, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 1, 249; Challenger Report, xx11, 1887, 226, 
pl. tym, fig. A—Axcock, Ann. and Mag. Nat. Hist., 1889, 451. 


The maxillary extends to below the posterior third of the orbit. Height of the body 
54 in total length (without caudal), the head 38. Bones of head thin (as in Bathytroctes 
macrolepis). Head rather compressed, moderately deep, its depth at the occiput being two- 
thirds of its length; its upper surface is concave, the width of the interorbital space being 
one-half of the longitudinal diameter of the eye. Eye very large, rather longer than deep, 
one-third of the length of the head, and considerably longer than snout. Infraorbital ring 
rather narrow, the broad maxillary separated from the orbit by a very narrow strip of bone. 
Snout somewhat wedge-shaped, with upper profile declivous, with jaws equal in front and 
with maxillary extending to posterior third of the orbit. Dentition feeble; all the teeth 
equally minute and uniserial; intermaxillary and maxillary toothed throughout; vomerine 
series transverse and straight, slightly interrupted in middle; palatine series nearly as long 
as vomerine. Branchiostegals slender, rod-shaped. Gills four, that of fourth arch being 
short and reduced to a horizontal series of laminz, which is only one-third of the horizon- 
tal series of the outer branchial arch. Gill laminze very short, especially on the convex 
portion of the arches; gill rakers long, lanceolate, closely set, 24+11 on the outer branchial 
arch. 

Vent considerably nearer to root of caudal fin than to gill opening, whilst origin of 
the dorsal fin is somewhat nearer to latter. Dorsal fin longer than high, its anterior rays 
increasing in length to fifth or sixth ray. Origin of anal behind vertical from middle of 
dorsal fin. Caudal fin deeply emarginate. Pectoral inserted a short way above lower 
profile; it has a moderately broad base, is three-fifths of the length of the head, and does 
not extend to ventral. Ventrals close together, scarcely extending to vent, their root being 
midway between root of caudal and anterior margin of orbit. 

Seales deciduous, cycloid, with numerous fine concentric and radiating strie; there 
were probably 9 scales in a transverse series between the lateral line and the origin of the 
dorsal fin and between the lateral line and the ventral fin. Lateral line straight, running 
from the upper end of the gill opening along the middle of the tail, with rather narrow 
mucous apertures. Color, uniform black. (@iinther.) 
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Radial formula: B. 7; D. 16; A. 17; V. 8; L. lat. ea. 70. 

One specimen, 10 inches long, was taken by the Challenger, southeast of Cape St. Vin- 
cent (Station V), at a depth of 1,090 fathoms, and another by the Investigator, in the Anda- 
man Sea, 500 fathoms. 


BATHYTROCTES MELANOCEPHALUS, VatLiant. 
Bathytroctes melanocephalus, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 155, pl. x1, figs. 3a, 3b. 


Height of body one-fifth of total length, its greatest thickness one-eighth. The length 
of the head is two-fifths of the total length; the anterior profile is somewhat oblique. The 
length of the snout is equal to one-third of the distance from its tip to the posterior edge of 
the operculum. The maxillary extends to a vertical slightly behind the posterior margin of 
the orbit. The intermaxillary teeth and those on the mandible are elongate, fine, conical, 
uniserial, separated from each other by spaces scarcely equal to their own thickness. The 
eye is very large; its diameter two-elevenths of the length of the head; interorbital space 
slightly less. In fresh condition the framework on the operculum, which is very delicate, 
is hidden in the soft integument, forming a curtain, far extended posteriorly. After having 
been in alcohol, a great number of radiating ribs, extending downward and backward on 
the operculum, are seen. Vent considerably in advance of the anal, and near the middlé of 
the distance from the posterior edge of the operculum to the base of the caudal. Lateral 
line is in the median line of the body, except in its anterior part; the scales which compose 
it are more conspicuous than on the rest of the body—twice as large, that is to say, one 
of them corresponds ordinarily to two transverse rows—and there are about 64 of them in 
the total length of the lateralline. The dorsal is inserted above the interspace between the 
ventrals and the origin of the anal, the anal being shorter than the dorsal. Both anal and 
dorsal are low. Caudal emarginate. Pectoral and ventral short, the former with 15 rays. 

The body is grayish green; head deep, blackish blue; fins brown; eye with gray blue 
iris and black pupil. Scales oval, those of the lateral line peculiar in form (fully described 
and figured by Vaillant). 

Four specimens were obtained by the Travailleur in the middle eastern Atlantic; two 
from the coast of Morocco, from 2,200 to 2,500 meters; one from the coast of Soudan, 1,435 
meters; one from the Bane D’Arguin, 1,670 meters. The type is 108 millimeters in length. 

It would appear from the published descriptions that B. melanocephalus is well distin- 
guished from B. microlepis, although both have been taken in the same region. The most 
salient diagnostic characters, as published, are included in the analytical key to the species 
on a preceding page. 


BATHYTROCTES (TALISMANIA) HOMOPTERUS, (VAILLANT. ) 
Bathytroctes homopterus, VAILLANT, Exp. Sci. Trayailleur et Talisman, 1888, 153, pl. x11, fig. 1. 


Body elongate; its height one-seventh of its total length; thickness one-thirteenth. 

The length of the head is about one-third of the total length, and the snout one-third 
of the length of the head. The maxillary extends nearly to the vertical from the middle of 
the eye, and, like the intermaxillary, it is armed with conical teeth, not very closely set. 
Teeth on the mandible lancet-shaped, curved inward. Opercular apparatus membranous. 
Vent twice as far from the snout as from the root of the caudal. The dorsal and anal fins 
are nearly opposite and approximately equal in length (the type specimen was much muti- 
lated, and an exact description has not been given); the origin of the dorsal is above the 
vent, and the length of its base is slightly greater than the greatest height of the body; 
the anal resembles it very closely and extends very slightly beyond it posteriorly. The 
pectoral fin appears to have been somewhat elongate, pointed, with its tip extending beyond 
the base of the ventral, which is situated almost in the middle of the length of the body. 
Seales moderate, 6 above and 14 below the lateral line. 

Radial formula: D.19; A.19+; B.9; L, lat. 64. 
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A single specimen was obtained by the French expedition at Station LXxxvu, from the 
Bane d’Arguin, at a depth of 1,113 meters. The type appears to have been very badly 
mutilated, but M. Vaillant has made a careful restoration in the figure which he presents. 

This species, like B. antillarum and B. australis, belongs to a division of the genus 
distinguished by having the dorsal and anal, equal in length, and nearly opposite. For this 
group a subgenus is proposed under the name of Talismania. 


BATHYTROCTES (TALISMANIA) ANTILLARUM, Goopr and BEAN, n.s. (Figure 49.) 


The maxillary extends below the anterior portion of the orbit, and essentially to the 
vertical from the anterior margin of the pupil. The height of the body is contained 5 times 
in the total length (without caudal); the head 34. Bones of the head thin; head com- 
pressed, moderately deep, its depth at the occiput being three-fifths of its length. The 
profile of the head in advance of the orbit is slightly concave, the upper margin of the orbit 
approaching very close to the upper profile; the supraorbital rim forming a portion of the 
dorsal profile of the head. The width of the interorbital space is nearly balf the diameter 
of the eye. Eye large, conspicuous, its diameter equal to one-third of the length of the 
head; the pupil also large, its diameter two-fifths that of the orbit; its horizontal diameter 
considerably greater than the length of the snout, its vertical diameter equal to the length 
of the snout, which is contained 4 times in the length of the head. Interorbital ring very 
narrow : the maxillary is separated from the orbit by a very narrow strip of bone. Snout 
sharply conical, its upper profile concave, jaws equal in front. Dentition feeble; all the 
teeth equal, minute, uniserial. Intermaxillary and maxillary toothed throughout. Vomer- 
ine series transverse and straight, slightly interrupted in the middle; palatine series nearly 
as long as the vomerine; the two last-named series confluent. Branchiostegals 7; exceed- 
ingly slender and long. Gills 4; the fourth well developed, with a slit behind it. Gill 
lamin short, especially on the convex portion of the arches. Gill rakers long, lanceolate, 
closely set; 17 on the outer branchial arch below the angle; 7 above. Vent equidistant 
between the root of the caudal and the gill opening; origin of the dorsal nearer to the latter. 
Dorsal fin longer than high, its anterior rays increasing in length from the eighth to the 
nineteenth ray. Origin of the anal somewhat in advance of the dorsal, which is inserted 
over the third ray at the point where it emerges from its scaly sheath. Caudal fin deeply 
emarginate. Pectoral fin inserted in the lower third of the height of the body; moderately 
broad at its base; its upper rays nearly twice as long as the lower ones; its length half that 
of the head, and its tip, when extended straight, in the vertical from the insertion of the 
ventral, which passes through the twelfth scale of the lateral line. Ventrals close together, 
not reaching to the vent, but to the origin of the sheath which incloses both the vent and 
the base of the anal fin: its length equal to that of the lower rays of the pectoral and 
to that of the snout. The root of the ventral midway between the tip of the snout and 
the root of the anterior caudal rays. Scales large, deciduous, cycloid ; about 9 horizontal 
rows above the ventrals. Lateral line eutving in a concave sweep from near the upper 
angle of the operculum to a point above the origin of the basal sheath of the anal, thence 
in a straight line to the base of the caudal. Color of the specimen (denuded of scales and 
long kept in alcohol), a rusty brown; head blackish. 

Radial formula, B. 7; D. 20; A. 22; P.13; V.8. L. lat. 47. 

A single specimen (No 43759, U. S. N. M.) was obtained by the Albatross at station 
2394, lat. 28° 38/ 30’ N., lon. 87° 02/ W., at a depth of 420 fathoms. 


BATHYTROCTES (TALISMANTA) A.QUATORIS, Goopr and Bran, n.s. (Figure 50.) 


A species of Bathytroctes resembling B. antillarum in the size of the seales, buc with a 
mouth larger than that in B. homopterus. 

The maxillary reaches to the vertical from the posterior margin of the orbit. The height 
of the body is contained 52 times in the total length; the length of the head 34. Bones of 
the head thin; head large, compressed, the depth at the oeciput being three-fourths its 
length, its width about one-third. Its upper surface longitudinal, concave, and deeply con- 
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cave between the orbits, with a convexity above the snout, Width of the interorbital space 
about equal to the diameter of the eye. The length of the snout contained 3% times in that 
of the head. Eye large, a little longer than deep, contained 42 times in the length of the 
head and 14 times in the length of the snout. Infraorbital ring very narrow. The maxil- 
lary is broad, large, and conspicuously dilated at the extremity, its greatest width at this 
point being more than two-thirds the diameter of the eye. Cleft of the mouth wide. Den- 
tition feeble; no traces of teeth upon either vomer or palatine.! Branchiostegals 5, long 
and slender. Gills 4. Gill lamin short, especially on the convex portion of the arches. 
Gill rakers long, strong, broad at the base; 6417 on the outer arch. 

Vent placed equidistant from root of caudal and root of pectoral. The origin of the dorsal 
over the vent; slightly in advance of that of the anal. Dorsal tin longer than high, its 
anterior rays increasing in length to the middle of the fin, the longest ray contained 33 in 
length of head, and about equal to the longest ray of the anal. Caudal fin deeply emargi- 
nate. Pectoral inserted far below the middle of the body. It has a narrow base, and its 
length in a perfect specimen is probably not greater than the diameter of the eye. Ventrals 
close together, remote from the vent, the root being nearly midway between the root of the 
caudal and the tip of the snout, and equidistant from the root of the anal and the base of 
the pectoral. 

Seales deciduous, eycloid, 45 or 48 in the lateral line, the lateral line beginning from a 
point on a level with the top of the eye, and ascending in a broad curve to a point over the 
ventrals, and thence in a straight line to the root of the caudal. Color, bluish black. 

Radial formula: B. 5 (2); D. 22; A. 21; V. 7; Base 

A single specimen, 144 inches in length, was obtained by the Fish Commission steamer 
Albatross, from station 2793, Lat. (1° 03’ N., lon. 80° 15! W., in 741 fathoms. 


BATHYTROCTES ATTRITUS, VAILLANT. 
Bathytroctes attritus, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 1888, 158, pl. X1, fig. 2 (struc- 
tural details). 

This name was given by Vaillant to certain mutilated fishes obtained from the Azores, 
Cape Verde, and Bane W@Arguin, at 1,550 to 3,655 metres If they belong to Bathytroctes at 
all, they appear to resemble most closely B. melanocephalus. Until fresh material shall be 
obtained, it seems doubtful whether B. attritus is a valid species. 


NARCETES, Alcock. 


Narcetes, ALCocK, Ann. and Mag. Nat. Hist., 1890, 11, 305, vir, 1891, 1, 10. 

Body, as in Bathytroctes, rather elongate, compressed, covered with scales of moderate 
size. Eye rather small, Cleft of mouth wide, the maxillary extending beyond the vertical 
through the middle of the eye. Teeth in premaxillary and mandible fine, pluriserial; fine 
teeth on maxillary, palatines and vomer; 10 teeth on tongue. Dorsal and anal fins rather 
short, the former beginning in vertical from origin of ventral. No adipose dorsal. Caudal 
symmetrically forked. Gill openings wide. Pseudobranchie present. Gill rakers com- 
plete; 7 branchiostegals; 4 gills, with narrow lamine. Gillrakerslong. Pyloric append- 
ages in moderate number. 

The type of this genus is Narecetes eremilas, Alcock (1. ¢.), obtained by the Investigator 
in the Arabian Sea (station 105) at a depth of 740 fathoms. The description is based upon 
two female specimens, measuring 134 and 94 inches respectively. 


PLATYTROCTES, Gunther. 


Platytroctes, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 11, 249; Challenger Report, XXII, 229. 

Body rather abbreviated, much compressed, and covered with small keeled scales. 
Mouth of moderate width; the maxillary and intermaxillary and mandible armed with a 
single series of small teeth. Palate smooth. Eye rather large. The dorsal and anal fins 





1 This may be due to the condition of the specimen. Should it be a good character it may necessitate the 
formation of another subgenus. 
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opposite to each other on the tail, moderately long. Adipose fin none. Caudal forked. 
Pectorals small. Ventrals none. The humeral arch terminates in the middle of the chest 
in a long, projecting, acute spine. Gill opening wide; six branchiostegals. Gills very 
narrow; pseudobranchixe present; gill rakers lanceolate. Pyloric appendages rudimentary, 


PLATYTROCTES APUS, Ginruer. (Figure 53), 


Platytroctes apus, GUNTHER, Ann, and Mag. Nat. Hist., 1878, 11, 249; Challenger Report, xx11, 1887, 229, pl. 
Lyi, fig. AA—ALcock, Ann. and Mag. Nat. Hist., v1, 1890, 1, 307. 

Body much compressed and deep; its greatest depth at about the middle of its length, 
and contained in it 22 times, not including the caudal. Head compressed, moderate, two- 
sevenths of the length of the body, longitudinally concave above, the concavity bordered on 
each side by a perforated muciferous canal, and broadest behind, tapering to a point between 
the nostrils. Bones of head are rather thin, but less so than in Bathytroctes. Eye large, 
one-third of the length of the head, equal to snout, and situated close to upper profile. 
Infraorbital ring incomplete. Mouth rather small, the lower jaw projecting. Maxillary 
broad, short, extending to vertical from margin of orbit. Dentition very feeble; teeth uni- 
serial, uniformly minute, occupying the whole extent of intermaxillary and the maxillary, 
but confined to the front part of the mandible; only a few rudimentary teeth are visible on 
the side of the mandible. Vomer with a minute tooth on each side; palatines toothless. 

Branchiostegals extremely slender, curved. Gills four; the inner one very short; gill 
lamin short, especially on the convex portion of the arches; gill rakers long, lanceolate, 
closely set, 20+10 on the outer branchial arch. 

Vent is much nearer to root of caudal than to gill opening. Dorsal fin commences 
immediately above it, the anal behind; these fins are very similar in shape and of moderate 
height. Caudal peduncle more than half as deep as long, its depth being increased by a 
fold of the integument between the vertical fins. Caudal rather short and forked. Pecto- 
ral very short, only half as long as the eye. 

Seales small, cycloid, each with a longitudinal keel, and not spinigerous, as in Macrurus, 
but simple, as in the keeled scales of a snake; the striations, instead of continually crossing 
the scale, are interrupted by the raised median line. Head entirely scaleless. Lateral line 
straight, running along the middle of the body and tail, and composed of very small pores. 

Brown; head, pectoral region, the vent, and fringes of the caudal peduncle black. 

Radial formula: D.18; A.17; P. 20; L. lat. about 100. 

A single individual, 53 inches long, was taken by the Challenger at station 107, in the 
middle Atlantic, at depth of 1,500 fathoms. Alcock records it from the Arabian sea, Investi- 
gator station 105, in 740 fathoms. 


XENODERMICHTHYS, Gunther. 


Xenodermichthys, GUNTHER, Ann. and Mag. Nat. Hist., 11, 1878, 250; Challenger Report, xxi, 1887, 230. 

Body rather elongate, compressed, without true scales. The skin is rather tough, finely 
wrinkled longitudinally, with numerous small nodules, regularly arranged, which possess 
the structure and probably the functions of Iuminous organs. Minute, rudimentary, scale- 
like productions are imbedded in the skin, especially on the trunk. Mouth very small, with 
feeble jaws and rudimentary teeth in the intermaxillary and mandible, and a few in the 
maxillary. Palate toothless. Dorsal and anal fins equal in length. Caudal forked. Gill 
opening wide, but not extending much above the level of the pectoral fins. Gills well 
developed; pseudobranchie. Gill rakers long. 


XENODERMICHTHYS NODULOSUS, Ginruer. (Figure 57.) 
Xenodermichthys nodulosus, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 1, 250; Challenger Report, xx11, 230, 
pl. Lyin, fig. C. 


30ody compressed, elongate, resembling the Stomiatids; its depth nearly uniform 
between the head and vent, and contained 64 times in the total length. Head longer than 
deep; its length 54 in total. Snout short, obtuse, with parabolic anterior profile. Mouth 
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small, with minute teeth on intermaxillary and anterior portion of mandible. Maxillary 
short, broad, very thin, reaching slightly beyond the vertical from the anterior margin of 
the orbit. Eye moderate, not entering into the upper profile; its diameter greater than the 
width of the interorbital space, and two-ninths the length of the head. Snout shorter than 
the diameter of the orbit. Vent midway between the root of the caudal and the pectoral. 
Dorsal and anal similar in form and equal in extent, the anal beginning slightly behind the 
vent, and the dorsal immediately above it. The bases of the posterior rays of the two fins 
opposite. The ultimate rays of these fins are the longest, the length of the rays gradually 
increasing from beginning to end. Caudal peduncle nearly twice as long as its own height. 
Caudal deeply forked, with filamentous lobes, preceded above and below by numerous rudi- 
mentary rays. Pectoral placed low, narrow, pointed; its length three-fifths that of the head. 
Ventrals narrow, reaching to vent; their length equal to half that of the head. 

Skin tough, leathery, finely wrinkled, studded with small raised nodules, which extend 
upon the rays of all the fins except the caudal; much more numerous below than above the 
lateral line, which is very conspicuous, broad, straight, originating close behind the eye and 
extending along the middle of the body and tail to the base of the caudal rays. 

Radial formula: D. 33; A. 33; P. 6; V. 5. 

A single specimen, 8 inches in length, was taken by the Challenger at station CCXXXII, 
south of Yeddo, Japan, at a depth of 545 fathoms. 


ALEPOSOMUS, Gill. 
Aleposomus, GILL, American Naturalist, Xvi, 1884, 433. 


Alepocephalids with body elongate, scaleless. The skin is thick, finely rugose, with a 
considerable number of small nodules upon the belly, and sometimes also upon the sides 
and the lower part of the head. Lateral line wanting. Mouth moderate, with minute teeth 
upon the mandible and premaxillary. Palatines, tongue, and pharyngeal bones probably 
toothless. Dorsal and anal fins opposite, similar in form and equal in length. Caudal 
probably forked. Vent behind the middle of the body. Gill openings wide. 

There are two species in this genus: A. Copei, Gill, with large oval orbit, large mouth, 
high vertical fins, and with numerous nodules upon the sides, and A. socialis (Vaillant), with 
smaller eye, its outline projecting above the dorsal outline, smaller mouth, and nodules 
apparently concentrated on the lower parts of the head and the anterior portion of the belly. 


ALEPOSOMUS COPEI, GiLi. (Figure 51.) 
Aleposomus Copei, GILL, American Naturalist, Xvi, 1884, 433. 


Body compressed, its outlines sloping from head to middle of the caudal peduncle; 
its height 54 in its length. 

Length of the head 32 in length of body. Snout short, declivous, its length half the 
horizontal diameter of the eye and about one-fifth that of head. Mandible scarcely extend- 
ing beyond upper jaw. Maxillary extends to vertical from middle of orbit. Small teeth 
upon mandible and premaxillary. Hye very large; its diameter half the length of the head; 
its upper outline does not project above the dorsal profile, as in A. socialis. Gill opening 
large. Skin thick, slimy, no lateral line distinguishable, No scales present, but numerous 
tubercles upon the sides of the body. None are perceptible on the head. Vent midway 
between the origin of the ventral and the tip of the last dorsal ray. Dorsal origin equidis- 
tant from the gill opening and the base of the middle caudal rays; highest in its middle 
portion, rounding forward and behind. Anal inserted immediately under the dorsal; simi- 
lar in shape and equal in extent. Caudal, though mutilated, was undoubtedly emarginate, 
and probably forked. Accessory rays, characteristic not only of Aleposomus but of Yenoder- 
michthys, are not conspicuous. The pectoral is inserted very low down, close to the pos- 
terior angle of the preopercular flap, and appears to have been feeble; its diameter not 
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much greater than half the diameter of the eye. The ventral origin is equidistant from the 
posterior margin of the eye and the base of the posterior dorsal ray ; it is slender, and reaches 
nearly, if not quite, to the vent. Color, uniform blackish. 

A single specimen (No. 38551, U.S. N. M.), 34 inches in length, was obtained by the 
Albatross at station 2099 in 387° 12/ 20” N. lat., 69° 39’ W. lon., at a depth of 2,949 fathoms. 


ALEPOSOMUS SOCIALIS, (VAILLANT), GoopE and Bran. (Figure 58.) 


Nenodermichthys socialis, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 162, pl. x1, fig. 1. 

Body compressed, with upper and lower outlines parallel for the greater portion of their 
length. Its length is nearly 6 times its height. 

Head one-fourth of length of body. Snout very short, hardly one-fourth length of the 
head, while the mandible, which extends considerably beyond the upper jaw, is nearly half 
as long as head. The maxillary reaches nearly to the line of the center of the eye. Small 
teeth upon the mandible and premaxillary. The palatines, the tongue, and the pharyngeal 
bones are toothless. The eye is enormous, its diameter two-fifths of the length of the head. 
It protrudes above the profile, forming a protuberance noticeable either at the side or from 
below. Width of interorbital space scarcely one-sixth of the length of the head. Gill 
opening large, although the opereular slit does not reach very far up, its upper edge being 
attached to the body by a membrane. 

In the fresh individual the skin was slimy, covered by a thick mucus, so that the lateral 
line can not be distinguished; is doubtless merged in the fold between the upper and lower 
muscular masses. No trace of scales. Vent situated behind middle of body. 

The dorsal extends behind the caudal peduncle; it is not very high and is slightly raised 
posteriorly in relation to the dorsal outline. The anal resembles it precisely in size and 
shape; the caudal is deeply emarginate, and is preceded above and below by very distinct 
accessory rays, which occupy half of the distance between the dorsal and the anal. The 
paired fins are but little developed, short, and the pectorals have about 16 rays. 

Color uniformly deep blackish, violet; the fins seem lighter on account of their trans- 
lucency. There are traces of black spots upon the membrane of the anal, and also under 
the eye upon the cheek and the opercular flap, and these continue also upon the belly; 
these spots are more conspicuous in the specimen when it is preserved than when it is fresh. 
The iris is violet; pupil opaline. ( Vaillant.) 

This species was obtained in great abundance on the Bane d’Arguin, where 133 specimens 
were obtained in one haul, at a depth of 1,230 meters. It was also obtained in small numbers 
off the coast of Morocco from 717 to 1,550 meters, and on the coast of Soudan at 800 meters. 
Vaillant seems to be somewhat uncertain whether or not this form belongs to the genus 
Xenodermichthys, and remarks that, comparing it with the diagnosis of Dr. Giinther, he can 
see nothing which absolutely rules it out. Assuredly, the skin presents no traces of rugosities 
nor of any growth which can be compared to scales even in a rudimentary condition. At all 
events, ifcan be readily distinguished from Xenodermichthys nodulosus of Giinther, which 
has an arrangement of fins very different, and a much slighter development of the eye. 

As Vaillant says, the great abundance in which this fish was taken in one haul of the 
deep-sea net would seem to indicate that it occurs in large schools in the depths of ocean. 

Xenodermichthys Giintheri, ALcock, Ann, and Mag. Nat. Hist., 1892, 11, 357, vol. 
XVII, fig. 3, from Investigator, station 133, Indian Ocean, 678 fathoms, seems likely to 
belong to this genus. 

LEPTODERMA, Vaillant. 


Leptoderma, VAILLANT, Exp. Sei. Travailleur et Talisman, Poissons, 1888, 165. 


Body elongate, gradually diminishing posteriorly until it becomes almost thread-like. 
Head moderate, but (in the only known species) with enormouseyes. Mouth small. Teeth 
upon premaxillaries and maxillaries. A distinct submaxillary. Dorsal and anal elongate, 
extended upon the caudal peduncle and ending slightly in advance of its extremity, the fins 
very much larger than the dorsal. Gill opening wide, though not very high. No scales. 
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The genus is closely allied to Yenodermichthys, but is easily distinguished from it by its 
general appearance, its smaller mouth, and by the great inequality in the extent of the dor- 
sal and anal fins. The skin, entirely devoid of scales, adheres but slightly to the tissues 
which it covers. 


LEPTODERMA MACROPS, VaILLantT. (Figure 56.) 


Leptoderma macrops, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 165, pl XII, fig. 2—ALCocK, 
Ann. and Mag. Nat. Hist., 1892, 11, 361. 

Body elongate, its greatest height just behind the head being equal to one-fifteenth of 
its length, and its thickness at the same place in about the same proportion. It is slightly 
thinner about its middle, and posteriorly the compression is much more decided. 

Head small but for enormous size of orbital spheres; its length one-fifth that of the 
body; snout is obtuse, short, its length, hardly three-elevenths of distance separating its 
extremity from posterior margin of opercular flap; mouth small, the maxillary not reaching 
nearly back to the line of the anterior margin of the orbit. Each premaxillary armed with 
a row of small conical teeth to the number of about four; maxillary toothless, the mandible 
armed with teeth like those on the premaxillary, slightly developed, scarcely visible 
except when strongly magnified; no teeth on the palatines. Iris is much developed, pro- 
truding; diameter of eye is three-eighths length of head. Gill openings wide and low. 

Ventral far forward, at a distance from snout equal to about three-eighths length of 
body; lateral line apparently lacking; the tegument is so delicate that it has been impos- 
sible to find a specimen in which it was not destroyed, since it adhered but slightly to the 
muscular tissues. Dorsal and anal very low, unequal in extent, the origin of the former 
opposite twenty-second ray of the latter, both terminating at about the same vertical and 
close to the caudal. All the rays are divided and articulated. Caudal but slightly devel- 
oped; pectoral lanceolate; veutrals seemingly connate. 

Color, black, velvety; iris, gray; pupil, opaline. 

Radial formula: D. 48; A. 71; V. 5. 

This species appears, like Nenodermichthys, to occur in large schools upon the Bane 
d@’Arguin, 47 specimens having been taken in one haul at a depth of 1,495 meters. Others 
were obtained in the same locality at 2,330 meters, and also on the coast of Soudan at 1,100 
meters, and the coast of Morocco at 1,163 to 1,235 meters. M. Vaillant complains that not- 
withstanding the abundance of specimens not one of them was in condition for description. 

The Investigator obtained at station 134, in the Indian Ocean, 753 fathoms, a fish 37 
inches long, identified by Aleock with this form. 


ANOMALOPTERUS, Vaillant. 


Anomalopterus, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 1888, 160. 

Body oblong, short; head very large. Teeth upon premaxillaries, mandible, and pala- 
tines. Soft dorsal and anal upon the caudal peduncle, nearly equal in extent, the former 
preceded by a kind of adipose fold or cushion, occupying the entire length of the back in 
front of it. Gill opening broad and large. Skin naked. 

In its deprivation of scales the genus resembles Yenoderm ichthys and Leptoderma, from 
which, however, it is distinguished by its general form and by the adipose ante-dorsal cush- 
ion, which occurs in no other genus. 


ANOMALOPTERUS PINGUIS, VaiLtant. (Figure 54.) 


Anomalopterus pinguis, VAILLANT, Exp. Sei. Travailleur et Talisman, Poissons, 1888, 160. 


Head nearly half entire length of body; length of snout one-third that ofthe head. Mouth 
very wide, the maxillary extending beyond perpendicular from posterior margin of orbit. 
Upper jaw and mandible armed with small teeth; stronger teeth upon palatines; none upon 
the vomer (the small size of the individual examined renders it impossible to be absolutely 
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sure of this fact). Eye surrounded by a cutaneous fold, which in a fresh specimen narrows 
it very much, so that it measures only about one-twentieth of the length of the head. (The 
size of the eye seems much greater, however, in a specimen preserved in spirits.) Gill open- 
ing wide; the operculum coyered in life by a membranaceous tegument. 

Skin naked. The lateral line begins at upper angle of gill opening, descending rapidly 
to median line, after which it falls to the base of the caudal. 

Dorsal oceupies four-fifths of the length of the back, beginning above the upper angle 
of the gill opening. Its anterior portion (two-thirds of its entire length) is composed ofa 
low, cutaneous, adipose, fold or cushion, while its posterior portion is a true fin supported by 
rays. Anal extends to posterior portion of dorsal, though a little shorter and extending a 
little further posteriorly. Caudal slightly emarginate, and equal in length to about one- 
sixth of the length of the body. Pectorals very short; the origin almost under that of the 
rayed portion of the dorsal. 

Color bluish; iris white. 

Radial formula: D.17; A. 14; P.9; V. 9. 

The unique representative of this species was obtained off the coast of Morocco, in 
1,400 meters. It is very small, and the action of alcohol has distorted it very much. Hap- 
pily a sketch made from the fresh specimen has enabled M. Vaillant to give a figure and a 
quite minute description. The length of the body is scarcely 60 millimeters; its height is 
about one-fifth of its length, and its thickness is still less. 


AULASTOMATOMORPHA, Alcock. 


Aulastomatomorpha, Aucock, Ann, and Mag. Nat. Hist., v1, 307, (Oct. 1890), vi, 10, Jan. 1891, with outline 
figure. Type, A. phosphorops. 


Body elongate, covered with minute, hardly imbricate scales. Head naked. Anterior 
bones of head produced into a long tube terminating in a narrow mouth. Margin of upper jaw 
formed by premaxillaries and maxillaries. Teeth uniserial and in the jaws only. Eye 
large. Gill cover apparently complete. Gill opening wide below, contracted above, its 
upper angle nearly on the level of the pectoral fin. Gills 4, with narrow lamine. Pseudo- 
branchie rudimentary. Dorsal fin upon the caudal peduncle. No adiposedorsal. Anal fin 
very long. Caudal forked. Pyloric ceca few, small. No air bladder. 

This genus is characterized especially by the rudimentary pseudobranchiew, and the 
prolongation of the anterior bones of the head into a snout, like that of Awlostoma. 

The type of the species is A. phosphorops, Alcock (1. ¢.), obtained by the Investigator in 
the Arabian Sea, station 104, at a depth of 1,000fathoms; asingle specimen, believed to be an 
adult male, 11 inches in length. (Figure 55.) Alcock remarks that the head of this unique 
fish is covered throughout by a thick, spongy, glandular skin, with dazzling white reflec- 
tions, which is probably luminous in function. The eyes are very large and extremely 
prominent. 


Family PTEROTHRISSID4, Goode and Bean. 
Bathythrisside, GUNTHER, Challenger Report, xxu, 1887, 220. 


Body oblong, with rounded abdomen, covered with eycloid scales; head naked; bar- 
bels none. Margin of the upper jaw formed by the intermaxillaries mesially, and by the 
maxillaries laterally. Opercular apparatus complete. Adipose fin absent; dorsal fin much 
elongate, many-rayed; anal fin short. Stomach with blind sae; pyloric appendages numer- 
ous. Gill apparatus well developed; pseudobranchie; gill openings wide; anair bladder. 
Ovavery small; ovaries without duet. (G@iinther.) 

The name of the genus proposed by Giinther falls into synonymy, and the family name 
is, in accordance with common usage, changed to correspond to that of the typical genus. 
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PTEROTHRISSUS, Hilgendorf. 


Pterothrissus, HILGENDORW, Act. Soc. Leopoldina Carol., x1, Nos, 15, 16, September 3, 1877, 127,—Sitz- 
ungsber. Naturf. Freunde, 1878, 156; 1887, 187. 
Bathythrissa, GUNTHER, Ann. and Mag. Nat. Hist., xx, 1877 (November 1), 433.—Challenger Report, xx11, 220. 


“Body covered with scales of moderate size; head narrow, oblong, with muciterous chan. 
nels much developed. Hye large. Mouth narrow, coregonoid, with bands of minute teeth 
embedded in the thick lips; maxillary with a marginal row of very small teeth. Caudal fin 
forked, with a dense layer of small scales. Air bladder with very thick walls, terminating 
in two short horns in front, pointed behind.” (Giinther.) J 

Pterothrissus was published September 3, 1877, and Bathythrissa, November 1, 1877. 
(See Sitzungsberichte, Naturforschende Freunde, 1887, No. 9, 187, 188.) 

The genus and family are known only from a single species, P. gissu, Hilgendort 
(Figure 52) [= Bathythrissa dorsalis, Giinther, Challenger Report, Xx11, 222, pl. LVI, fig. A], 
from Japan taken in 345 (?) fathoms. 


Family ARGENTINID2. 


Argentining, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 1883, 288. 
Argentinide, GILL, Smithsonian Report, 1884, 619. JorpDAN, Cat. Fish. N. A., 1885, 42. 


Body elongate; scales cycloid. Head naked. Mouth terminal, small or moderate; the 
maxillary forming the lateral margin of the upper jaw; a supplemental maxillary bone; pre- 
maxillaries not protractile. Teeth in jaws absent. Four gills, aslit behind the last. Pseu 
dobranchie present. Gill membranes separate, free from the isthmus. sranchiostegals 
six or more. Dorsal short, nearly median; adipose fin present. Caudal fin forked. Anal 
fin moderate. Ventrals under the dorsal, nearly median, of moderate length, rays 9 to 14. 
Pectorals placed low. A lateral line. Air bladder large. Stomach cecal. Pylorie ceca 
few or none. 


ARGENTINA, Artedi. 


Argentina, ARTEDI, Genera Piscium, 8.—-Cuvier, Régne Animal, 2d ed., 1829, 11, 308.—GILL, Proc. Acad. 
Nat. Sci. Phila., 1862, 15.—GUNTHER, Cat. Fish. Brit. Mus., v1, 202. 


Body fusiform, with mouth small; maxillaries and intermaxillaries short, the upper 
jaw not reaching to vertical from anterior margin of orbit. Jaws toothless. Minute 
teeth on head of vomer and on palatines in front. Tongue toothed. Ventrals behind dor- 
sal. Caudal furcate. Branchiostegals well developed, 6-8. Pyloric ceca present in mod- 
erate numbers. Scales rather large. 


KEY TO THE SPECIES OF ARGENTINA. 


A. Seales spinigerous. 


1. Body low (height 8 in total). Diameter of eye less than or equal to snout. ........A. SPHYRENA 
2. Body high (5 to 54in height). Diameter of eye greater than length of snout............A. SILUS 


B. Scales smooth. 
1. Body low. 


A. Diameter of eye greater than length of snout; height of body 7 in total..........A. STRIATA 
B. Diameter of eye less than length of snout; height of body 8 in total............A. ELONGATA 


ARGENTINA SPHYRAENA, Linn us. 


Sphyrena parva, RONDELETIUS, Libri de Piscibus Marinis, 1554, 1. 227.—GESNER, Fisehbuch, 1558, 883, 1061. 

Argentina, WILLUGHBY, 1686.—Ray, 1713.—ARTEDI, 1738. 

Argentina sphyrena, LINN&%US, Syst. Nat., ed., x11, 1766, 1, 513.—Rtisso, Ichth. Nice, 336.—NILsson, Skand 
Faun., Fisk., 476.—GUNTHER, Cat. Fish. Brit. Mus., v1, 203; Challenger Report, XX11, 218.—CANESTRINI,. 
Fauna d'Italia, Pesci, 129.—CoLiLeTr, Norges Fiske, 171; Forhandl, Vid. Selsk. Christ., 1880, 92.— 

GIGLIOLI, Elenco, 102. 
Goniosoma argentinum, Costa, Fauna Napolitana, pl. XXXVI. 
Osmerus hebridicus, YARRELL, Brit. Fish., 2d ed., u, 133. 
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Argentina hebridica, N1Lsson, op. cit., 474.—CAPELLo, Peix. Portugal, 35. 
Argentina Cuvieri, CUVIER and VALENCIENNES, Hist. Nat. Poiss., XX1, 418. 
Argentina Yarrellii, Cuvier and VALENCIENNES, Ic. ¢., XXI, 418, 

Argentina lioglossa, CUVUER and VALENCIENNES, le. ¢; 

Argentina decagon, CLARKE, Trans. New Zealand Inst., X1, 1879, 295. 








Height of body one-eighth of its entire length, with head 4 to 43 in same; eye 3 in head, 
and less than or equal to the length of the snout. Ventrals nearly median and under 
dorsal. Scales minutely spinigerous, almost smooth in young. Head scaleless, diaphanous. 


Radial formula: D. 10-12; A. 12; P.14; V.11; L. lat. 52. 

This form is abundant in shallow water in the Mediterranean and Adriatic, where it is 
often taken by the fishermen. It is known also off Portugal and in the northeastern A tlan- 
tic from Scotland to 61° and beyond. In Norwegian waters it occurs in the depths, Collett 
having obtained it in 200 fathoms. This distribution is paradoxical, and is referred to in 
another place. 

A. sphyrena spawns in April in the Mediterranean. 

Giinther considers A. decagon from Hokitika, New Zealand, to be the same form. 
Giglioli, after studying an extensive series obtained by him at Messina, has decided that 
A. lioglossa, ©. & V., is also identical with A. sphyrena. 


ARGENTINA SILUS,(Ascanius),Nivsson. (Figure 61.) 


Salmo silus, ASCANIUS, Icon. Rer. Nat., 1763, pars 111, 3, tab. XXIV. 

Coregonus silus, CUVIER, Regne Animal, 2d. ed., 1829, 11, 308. 

Argentina silus, NILSSON, Observationes Ichthyologiee, Lund, 1835, 1-7.—CUVIER and VALENCIENNES, Hist. 
Nat. Poiss., xx, 421.—Nitsson, Skand. Faun., Fisk., 469.—GiUnTueEr, Cat. Fish. Brit. Mus., v1, 203.— 
Challenger Report, xxi, 217.—Co.u.eTt, Norges Fiske, 173; Nyt Mag. f. Naturvid., xvuu, 109. 

Acantholepis silus, KRGYER, Danmark’s Fiske, 111, 98.—GAIMARD, Voy. Skand., Poiss., pl. XVII. 

Silus Ascanii, REINHARDT, Bemiirk. ii. Skand. Ichthyol., 11. 

Argentina syrtensium, GOODE and BEAN, Proc. U. 8. Nat. Mus., 1, 1875, 261. 


Height of body 54 in its total length, with head 4 to 44in same. Eye, 3 in head and 
longer than snout. Ventrals median, and under dorsal. Scales strongly spinigerous. 

Radial formula: D.11; A.14; P.17; V.12. Seales, 34, 66, 4. (A full description with 
measurements given by Goode and Bean, loc. cit.) 

This form occurs in Norway at depths of 100 fathoms and less. The first taken in North 
America—the type of A. syrtensium, Goode and Bean (U.S. N. M, No. 21624)—was found 
in the stomach of a Phycis from Sable Island Bank, in 200 fathoms. In July, 1891, a 
specimen 18 inches long (U.S. N. M., No. 45708) was caught by a boy with a hook and line 
in the harbor of Belfast, Me. Another, No. 37801, 15 inches long, was taken at Biddeford 
Pool, Maine. This distribution is even more puzzling than that of A. sphyrena. 


ARGENTINA STRIATA, GoopE and Bran, n.s. (Figure 62. 


The height of the body is contained 7 times in its total length; the length of the head 
3 times in total length. The eye is contained 24 times in the length of the head, and is 
longer than the conical snout. Ventrals nearly median; their insertion under the penulti- 
mate dorsal rays. Scales in the lateral line obliquely striate. Tongue with teeth. Origin 
of the dorsal equidistant between snout and root of caudal. There appears to have been a 
silvery, longitudinal band under the lateral line. 

Radial formula: D.10; A. 11; P.17; V. 14. 

The specimens studied were denuded of scales, but the impressions indicate that there 
were 51 in the lateral line, 4 above and 4 below. The specimens (No. 43858, U. S. N. M.) 
were obtained by the Albatross from station 2402 in 28° 36’ N, lat., 85° 33’ 30” W. lon., at 
a depth of 111 fathoms. 

Argentina elongata, Hutton (Annals and Magazine of Natural History, m1, 1879, 53.— 
Voy. Challenger, Xx11, 218), was obtained at Port Campbell, New Zealand. 
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Family MICROSTOMID€. 


Microstomatoide, GILL, Cat. Fish. E. Coast, N. A., 1861, 54. 
Microstomida, GILL, Arr. Fam. Fishes, 1872, 16. 

The family Microstomida, although never formally defined by Dr. Gill, is evidently a 
valid one, separated from Argentinide by the much smaller number of branchiostegal 
rays, only three or four, instead of six to eight, as in Argentinide. The advanced position 
of the ventrals is a collateral character. 


MICROSTOMA, Cuvier. 


Microstoma, Cuvier, Régne Animal, Ist ed., 1817, 11, 184; 1829, 1, 285.—GinTHeER, Cat. Fish. Brit. Mus., 
vi, 204; Challenger Report, xxu, 218. 


Microstomids, with small mouth, small intermaxillaries, short and broad maxillaries. 
Small teeth, in narrow series in lower jaw, and on head of yomer. Ventrals in frout of dor- 
sal. Caudal fin fureate, its base squamose. Branchiostegals, 3-4. Pyloric exca absent. 
Air bladder large. Scales large, thin, silvery. Adipose fin absent in adults. 

“The evidence as to the bathybial habits of these small fishes,” writes Giinther, ‘is 
merely circumstantial. They seem to have the same vertical range as Argentina, but are 
more rarely seen in collections, as the small size of their slender cylindrical body renders 


their capture very difficult.” z 


MICROSTOMA ROTUNDATUM, (Risso), GintnErR. (Figure 59.) 


Gasteropelecus microstoma, Risso, Ichth. Nice, 1810, 356. 

Microstoma microstoma, CUVIER, Régne Animal, ed. 1, 1817, 7, 184; ed. 2, 1829, 285. 
Microstoma rotundata, Risso, Eur. Mérid., 1827, 111, 475, fig. xxxvi. 

Microstoma rotundatum, GUNTHER, Cat. Fish. Brit. Mus., vit, 204.—CANESTRINI, op. cit., 130, 
Microstoma argenteum, CUVIER and VALENCIENNES, Hist. Nat. Poiss., XVII, 358, pl. 544. 

Body cylindrical, mouth small. Height of body 10 to 1linlength. Diameter of eye 24 in 
length of head, the latter 55in totallength. Ventrals midway from base of caudal and base 
of pectoral. Adipose fin usually wanting. Silvery. 

Radial formula: D. 9-11; A. 8; P.8; V.10; L. lat. 52. 

Known only from Nice and Sicily. It is placed among bathybial forms in deference to 
the opinion of Dr. Giinther already quoted. The National Museum has a specimen (No, 
40072) from Messina, sent by the Florence Museum, one of fifteen examples of this very 
rare form, taken by Giglioli, September 25-28, 1875. 

We have had no opportunity of examining another Mediterranean form recently described 
by Facciola (Microstoma oblitum, Facciola, Naturalista Siciliana v1, 193.) 


MICROSTOMA GROENLANDICUM, Rrinnarprt, 


Microstomus grenlandicus, Rernuarpt, Vid. Selsk. Naturvid. og Math, Afhandl., vit, 1841, Ixxiv. 
Microstoma grenlandicum, GONTHER, Cat. Fish. Brit. Mus., v1, 205.—GIL1, Cat. Fish. E. C. N. Amer. 

“Height of body 10 in length. Length of head 5in same. Ventrals under posterior 
part of ventrals. Adipose fin conspicuous.” 

Radial formula: D. 11; A. 10; VY. 10. 

This form was found at an early day in the waters of Greenland, but has not since been 
observed, 


Family BATHYLAGID2:. 


Bathylagide, G1iLi, Science, 111, 620, 1884. (Name only.) 


The family Bathylagide of Gill was formed for the genus Bathylagus of Giinther. This 
genus includes five species of small fishes, one of them (B. atlanticus) occurring in the 


Atlantic in depths as great as 2,040 fathoms, another (B. antarcticus) inhabiting the Ant- 
arctic Ocean at a depth of 1,950 fathoms, and a third (B, pacificus) occurring off the coast 
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of Washington in 685 to 877 fathoms. All of these species were apparently black in life. 
In all of them the eye is large and is believed to be intended for the utilization of phosphor- 
escent light produced by other animals of the deep sea. These fishes are not predaceous. 
Their bones are very thin, the fin rays feeble, and the scales easily deciduous. Dr. Giinther 
considers Bathylagus nearly allied to Microstoma. 

Mr. Murray has made a very important observation on the circumstances attending the 
capture of this fish, which has direct bearing on the question as to the bathybial range of 
many of the fishes captured by the deep-sea trawl. At this station the trawl was over the 
side seven hours, but it never seemed to touch the bottom. Yet it contained, besides the 
specimen of Bathylagus, several large Medusie, several bright scarlet shrimps, and other 
animals. “It is impossible to say how near the trawl may have been to the bottom, but 
Mr. Murray considers it quite certain that most, if not all, of the animals above mentioned 
were captured in the intermediate water, between a depth of 100 fathoms from the surface 
and a short distance from the bottom.” 

“Notwithstanding this cireumstance,” says Giinther, “the thinness of the bones, the 
fragility of the fin rays, the delicacy of the skin and scales, and the enormously large eyes, 
seem to be sufficient evidence that these fishes are actually inhabitants of very great depths, 
although there may be reasonable doubts as regards the exact depth at which Bathylagus 
atlanticus was obtained. These fishes must therefore be entirely dependent for vision on 
the phosphorescent light which is produced by other abyssal creatures. Not being fish of 
prey themselves, or only to a slight degree, they would be attracted by the light issuing 
from the Pediculates and Stomiatids of the deep, and thus fall an easy prey to these fishes.” 


BATHYLAGUS, Ginther. 
Bathylagus, GiNTHER, Ann. and Mag. Nat. Hist., 1878, 5th series, 11, 248; Challenger Report, xxu, 219. 


Body oblong, compressed, covered with thin deciduous scales of moderate size. No 
phosphorescent organs. Head short, rather compressed, with thin membranaceous bones. 
Mouth very narrow, transverse, anterior; the margin of the upper jaw is formed by the 
intermaxillary and maxillary, which is short dilated. Teeth on the intermaxillary rudi- 
mentary; those of the lower jaw extremely small, implanted on the edge of the bone, form- 
ing a minute serrature; a series of minute teeth across the vomer and along the palatine. 
Bye very large. Pectoral and ventral fins developed; the latter seven-rayed and inserted 
opposite to the dorsal, at a considerable distance from the pectoral. Dorsal fin in the mid- 
dle of the length of the body; adispose fin small, not very far from the caudal. Anal fin of 
moderate length or many-rayed. Gill opening narrowed, commencing opposite to the root 
of the pectoral, and extending across the isthmus, the gill membranes being united and not 
attached to the isthmus. Gill rakers lanceolate, rather long; gills small; pseudobranchize 
well developed. 


KEY TO THE SPECIES OF BATHYLAGUS. 


I. Anal fin short, with 13 to 19 rays, D. 9. 


A. Dorsal equidistant from snout and caudal, 13 anal rays........------------ BATHYLAGUS ATLANTICUS 
B. Dorsal nearer to snout than caudal. 
1. Length of head one-fourth of total, V.7; A.16 ...-........-...---.------ BATHYLAGUS EURYOPS 
2. Length of head two-ninths of total, V.9; A.19................-.-.---- BATHYLAGUS BENEDICTI 
If. Anal fin moderate, 22 or more rays, D. 10. 
A. Length of head two-ninths of total, body slender, A. 22; V. 8........-.-.- BATHYLAGUS ANTARCTICUS 


BATHYLAGUS ATLANTICUS, GUNTHER. 


Bathylagus atlanticus, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 1, 248; Challenger Report, xx11, 1887, 219. 


The height of the body is a little less than the length of the head, which is one-fourth 
of the total (without caudal); the eye one-half of the length of the head. The width of the 
interorbital space is only two-thirds of that of the eye. Snout very short, with steep ante- 
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rior profile and transverse anterior mouth, the cleft of the mouth being nearly on the same 
level as the lower margin of the eye. All the bones of the head are very thin, semicarti 
laginous; the head seems to have been scaleless. The gill cavity is closed behind, the gill 
opening beginning opposite to the root of the pectoral fin, and the gill membrane forming a 
broad bridge across the isthmus. This membranous bridge is not attached to the isthmus 
and contains a layer of transverse muscular fascicles, by which the gill covers can be simul- 
_ taneously firmly closed. The branchiostegals are extremely thin and short and hidden in 
the membrane. The dorsal fin commences nearly midway between the snout and caudal; 
it is short and composed of feeble rays. Vent placed far backwards, the length of the tail 
not being much more than that of the head. Anal fin likewise composed of feeble rays, 
terminating at a short distance from the caudal. The caudal fin is too much injured to 
ascertain its shape. Pectoral fin narrow, close to the lower profile. Ventrals opposite to 
the hind part of the dorsal fin. 

All the scales being lost, their size and number can be given only approximately from 
the remaining scale pouches; they must have been very thin, and the lateral line seems to 
have run along the middle of the side of the body. Of the color nothing can be stated, 
except that the scale pouches have a distinct black margin. ((Giinther.) 

Radial formula: B.3; D.9; A.13; P.7; V.8; L. lat. 40. 

One specimen, in very bad condition and 64 inches long, was obtained by the Challenger 
in the South Atlantic, at station 518 (depth, 2,040 fathoms), 

The allied form, Bathylagus antareticus, Giinther (Ann. and Mag. Nat. Hist., 1878, 11, 248; 
Challenger Report, Xx11, 220), was obtained in the Antarctic Ocean by the Challenger, at a 
depth of 1,950 fathoms. 


BATHYLAGUS EURYOPS, Goopr and Bran, n. s. (Figure 63.) 


Height of the body considerably less than the length of the head (equal to length of the 
head without snout), the length of the head being one-fourth of the total (without caudal). 
The diameter of the eye is one-half the length of the head; width of the interorbital space a 
little more than one-half the diameter of the eye. Snout very short; steep profile; its angle 
on a level with the lower margin of the eye. All the bones of the head very thin, semicar- 
tilaginous. Gill apparatus as in the other species. Dorsal fin feeble, nearer tip of snout 
than root of caudal. The vent far back, the length of the tail not being much more than 
that of the head. Anal fin feeble, distance of its insertion from the end of the base of the 
dorsal being greater than the length of the head. 

Radial formula: D.19; A. 16; B. 7; P. 9. 

Several specimens were obtained by the Albatross: one (No. 35420, U.S. N. M.) in 39° 
29’ N. lat., 71° 46’ W. lon., at a depth of 693 fathoms; another (No. 31861, U.S. N. M.)in 
39° 52’ N. lat., 70° 30’ W. lon., at adepth of about 600 fathoms; athird (No. 39477, U.S. N.M.), 
a small individual, 4 inches in length, in bad condition, which appears to belong to this 
species, taken at station 2571 in 40°09/ 30” N. lat., 67°09’ W. lon., at a depth of 1306 
fathoms. 


BATHYLAGUS BENEDICTI, Goopr and BEAN, n. 8s. (Figure 64.) 


This species is in some respects intermediate between B. atlanticus and Bb. antareticus. 
The height of the body is nearly equal to the length of the head, which is two-ninths of the 
total (without caudal). The diameter of the eye is one-half the length of the head, as in 
the other species. The width of the interorbital space is less than two-thirds of that of the 
eye (proportionately narrower than in the other species). Snout very short, its length 
about one-fourth the diameter of the eye. Mouth short, its angle being about on a level 
with the lower margin of the eye. Bones of head thin, semicartilaginous; head apparently 
sealeless; no traces of scales in the specimens before us. Gill cavity, membranes, and 
branchiostegals as in the other species. The origin of the dorsal fin is nearer to the end of 
the snout than to the base of the caudal, and equidistant between the snout and the adi- 
pose fin; its length equal to two-fifths of the length of the head. Vent placed farther for- 
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ward than in B. atlanticus, the length of the postanal portion of the body being greater 
than that of the head, and contained 34 times in the total without caudal. The ventral fins 
are placed opposite the posterior portion of the base of the dorsal. 

Although the seales have all disappeared, it would seem that there had been about 32 
longitudinal rows; and their size may be judged of by the fact that there were 7 rows 
between the base of the pectoral and the vertical from the origin of the ventral. Adipose 
fin slender and long, its length equal to one-half of the diameter of the eye. 

Radial formula: D.9; A.19; V.9; P.10. 

Several specimens have been obtained by the Fish Commission steamer Albatross: One 
(No. 33510, U. S. N. M.), 53 inches in length, from station 2094, in 39° 44/30’ N, lat., 71° 04/ 
W. lon., at a depth of 1022 fathoms; another, 53 inches in length, from station 2711, in 
38° 59’ N. lat., 70°07’ W. ion., at a depth of 1544 fathoms; a third specimen (No. 39480, U.S. 
N.M.), about 44 inches in length, from station 2572, in 40° 29’ N, lat., 66°04’ W. lon., at a 
depth of 1769 fathoms. 

This species is named in honor of Mr. J. H. Benedict, of the U. S. National Museum, 
for several years the resident naturalist of the Albatross. 


Family SYNODONTIDA%. 
Synodontida, GILL, Arr. Fam. Fishes, 1872, 16.—JoRDAN, Cat. Fish. N. A., 1885, 39. 


Body elongate, subeylindrical, or somewhat compressed, covered with cycloid or ctenoid 
seales. Mouth wide, the entire margins of the upper jaw formed by the slender elongate 
premaxillaries, to which are adherent the slender maxillaries, which are sometimes rudi- 
mentary or absent. ‘Teeth in jaws usually in cardiform bands, with larger teeth, usually 
depressible, among them; teeth usually also on palatines and on tongue (absent in Bathy- 
synodus, and in some of the species of Chlorophthalmus). No barbels. Gill membranes sep- 
arate, free. Adipose fin present (except sometimes in Bathysaurus). Dorsal fin short, of 
soft rays. Anal moderate. Pectorals and ventrals present. Caudal forked. A tendency 
to erraticdevelopment in the fin rays. Air bladder smal]l or absent. No photophores. 


KEY TO THE GENERA OF SYNODONTID. 


I. Maxillary narrow behind. Body subcylindrical, rather elongate. Mouth very wide. Dorsal median. 
A. Snout conical; teeth not barbed. i 
1. Tongue with teeth. Ventrals close behind pectorals. Dorsals with 13 rays or less. 
a. Palatine teeth in single band on each side........-..--.-.--..- sBig setae eS eee Synopvus 
b: Palatinesteeth inidoublepandss=--b--9-.0 5 ---e soe eee eee eee eee eee [SAURIDA ] 
2. Tongue toothless. Ventrals far behind pectorals. Dorsal with 20 rays. -........-.. BATHYLACO 
B. Snout broad, depressed. Teeth barbed; fang-like. 
1. Tongne toothed. Ventrals close to pectorals. Dorsal with 18 rays ..-.....-.--.- BATHYSAURUS 
Il. Maxillary rudimentary or absent. Body elongate, rather compressed. Mouth extremely wide. 
A, Snout short. Head thick. Teeth cardiform, unequal, the largest in the lower jaw barbed. 
1. Tongue small, with teeth. Pectoral small, very high. Ventrals very far from pectoral. 
HARPODON 


SYNODUS, (Gronovy.), Seopoli. 


Synodus, GRONOYV. Scorout, Int. Nat. Hist., 1777, 246.— Scunermperr, Bloch’s Syst. Ichth., 1801, 396 (type, 
Esox synodus, Gron.).—JORDAN and GILBERT, Bull. xvi, U. S. N. M., 279. 

Saurus, Cuvier, Régne Animal, Ist ed., 1817, 169; 2d ed., 11, 313 (type, Salmo saurus, L.).—CUuvIER and VALEN- 
CIENNES, Hist. Nat. Poiss., Xx, 457.—GUNTHER, Cat. Fish. Brit. Mus., v, 394. 


Body elongate, subeylindrical. Head depressed, the snout triangular, rather pointed. 
Interorbital region transversely concave. Mouth very wide; premaxillary not protractile, 
long and strong, more than half length of the head; maxillary closely connected with it, 
very small or obsolete. Premaxillary with one or two series of large compressed knife- 
shaped teeth, the inner and larger depressible. Palatine teeth similar, smaller, in a single 
broad band. Lower jaw with a band of rather large teeth, the inner and larger teeth 
depressible; a patch of strong, depressible teeth on the tongue in front, and a long row along 
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the hyoid bone. Jaws nearly equal. Kye rather large, anterior. Supraorbital forming a 
projection above the eye. Pseudobranchie well developed. Gill rakers very small, spine- 
like. Gill membranes slightly connected. Top of head naked. Cheeks and opercles scaled 
like the body. Body covered with rather small, adherent, ecyeloid scales. Lateral line pres- 
ent. No phosphorescent spots. Dorsal fin short, rather anterior. Pectorals moderate. 
inserted high. Ventrals anterior, not far behind pectorals, large, the inner rays longer 
than the outer. Anal short. Caudal narrow, forked. Branchiostegals 12 to 16. : Stomach 
with a long, blind sae and many pyloric ceca. (Jordan.) 

The genus has the appearance of being well suited for deep-water life, and its near allies 
are some of the most characteristic of the bathybial forms. 


SYNODUS SAURUS (Linnzvs.). 


Salmo saurus, LINNE£US, Syst. Nat., ed. x, 1758, 1, 310. 

Saurus saurus, CUVIER, Regne Animal, 1st ed. 11, 1817, 169; 2d ed. 1829, 11, 313. 

Saurus lacerta, CUVIER and VALENCIENNES, Hist. Nat. Poiss., xxu, 463. 

Synodus lacerta, GOODE, Fishes of the Bermudas, 68. 

Saurus griseus, LOWE, Trans. Zool. Soc. London, 11, 188.—GUNTHER, Cat. Fish. Brit. Mus., v, 395. 
Saurus trivirgatus, VALENCIENNES, Poiss., Isles Canaries, 72, pl. xv, fig. 1 (good). 


Length of head 4 in totai, snout broader than long, pointed, with jaws equal anteriorly, 
or with the upper jaw slightly projecting. Dorsal slightly higher than the length of its rear 
base. Pectorals extend to ninth or tenth scale of lateral line. Scales upon the tail slightly 
carinate. Color dusky gray above, yellow below. D. 11-12; A. 11-12. Scales 34 | 58-62 | 6. 

This form, the type of the genus Saurus, C. and V., is closely allied to “* Hsoxw synodus,” 
Linn., the type of Synodus, Schn., which is quite as likely to have been the common Ameri- 
ean Synodus fetens as any other form. 

This form, rare in the Mediterranean, occurs also about St. Vincent, Madeira, and the 
Canaries, and has been taken by the authors at Bermuda, where it is known as the “Snake 
Fish.” It oceurs at moderate depths about Bermuda, but probably below the hundred- 
fathom line. No observations have been made in regard to its bathic range. WS. kaianus, 
Giinther, occurs about the Ki Islands at 140 fathoms; and Giinther is of the opinion that S. 
atlanticus, Johnson, a Madeiran form, and S, intermedius, Spix, from tropical American waters, 
also range into deep water. Others are likely to do so. So is Saurida, an Indo-Pacific 
genus. 

BATHYLACO, Goode and Bean, n.g. 


Body subeylindrieal, rather elongate, stout, similar in form to Synodus. (Seales are 
absent in the specimen studied, and it is not even possible to determine whether or not this 
is a naked species.) Head conical. Snout short. Mouth very large, wide, oblique, lower 
jaw slightly projecting. Maxillary narrow and long, with small teeth, which are somewhat 
biserial in front, and uniserial behind; interrupted at the symphysis. Mandible with a 
narrow band of similar teeth. Palatine teeth in a narrow band; tongue toothless. Eye 
moderately large, very far forward, its upper edge close to the dorsal profile. Pectoral 
small, placed low. Ventral nearly median, a little in advance of the dorsal and far behind 
the pectoral, with 8 rays. Dorsal origin nearly in the middle of the length and extending 
to above the middle of the anal. Adipose fin probably absent. The anal origin far back, 
fin short. Gill opening very wide, as in Bathysaurus, the left membrane overlapping the 
right, not attached to the isthmus. Branchiostegals numerous. Gill rakers short and few. 
Opercular bones very thin and feeble. 


BATHYLACO NIGRICANS, Gooner and BEAN,n.s. (Figure 69.) 


The length of the head one-fourth of total (without caudal); its depth one-half its 
length. Snout scarcely more than one-half the diameter of the eye, and contained about 5 
times in the length of the head. The lower jaw the longer. The eye is contained 44 times 
in the length of the head, its diameter equal to the width of the interorbital space. The 
intermaxillary is nearly two-thirds the length of the head. The mandible is contained 3 
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times in the distance from the tip of the snout to the origin of the dorsal. Dorsal fin 
inserted at a distance from the tip of the snout equal to twice the length of the head, the 
length of its base nearly one-third of total (without caudal). The anal origin is under the 
posterior third of the dorsal, the length of its base equal to half that of the head. Pecto- 
ral small, placed low, immediately back of the branchial opening; apparently few-rayed. 
Color, black. 

Radial formula: B. 8; D. 20; A. 10; V.8; P. 6. 

The condition of the specimen is very bad, and it is only the desire to call attention to 
this interesting form that induces us to give it a name. 

A single specimen, 8$ inches in length, was taken by the Blake off Santa Cruz, at a 
depth of 2,593 fathoms. 

BATHYSAURUS, Gunther. 


Bathysaurus, GUNTHER, Ann. and Mag. Nat. Hist., August, 1878, 181; Challenger Report, xx1, 181. 


Shape of the body similar to that of Sawrus, subeylindrical, elongate, covered with 
small scales. Head depressed, with the snout produced, flat above. Cleft of the mouth 
rather wide, with the lower jaw projecting; intermaxillary very long, styliform, tapering, 
not movable. Teeth in the jaws in broad bands, not covered by lips, curved, unequal in 
size, and barbed at the end. A series of similar teeth runs along the whole length of each 
side of the palate, a few teeth on the tongue, and groups of small ones on the hyoid. Eye 
of moderate size, lateral. Pectorals of moderate length. Ventral 8-rayed, inserted imme- 
diately behind the pectoral. Dorsal fin in the middle of the length of the body, with about 
18 rays. Adipose fin absent or present. Anal of moderate length. Caudal emarginate. 
Gill openings very wide, the gill membranes being separate from each other and from the 
isthmus. Eleven or twelve branchiostegals. Gill lamine well developed, separate; gill 
rakers tubercular; pseudobranchiz well developed. (@iinther.) 

BATHYSAURUS FEROX, Giinther. (Figures 65, 66.) 
Bathysaurus ferox, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 5th series, 1, p. 182,—Challenger Expedition, 

Xx, p. 181, pl. xLv1, fig. A. 

Bathysaurus Agassizii, GOODE and BEAN, Bull. Mus. Comp. Zoél., x, No.5, 215.—JoRrpDAN, Cat. Fishes N. Amer- 

ica, 1885, 40. 

Body very elongate, subcylindrieal, with depressed head and tapering tail, its greatest 
height contained 7 times in its length, without caudal, and 8 times in the length to tip of 
upper caudal lobe; its greatest width 9 times in standard length; its height at origin of 
anal about half its greatest height; length of caudal peduncle equal to greatest height of 
body. 

Seales irregularly ovate, with the free portion convex, thin, cycloid, leathery, deciduous; 
those in middle of body with a vertical diameter nearly equal to that of the pupil; those of 
lateral line with posterior margin truncate. In the lateral line, which extends upon the 
caudal fin, descending below the median line of the body near the origin of this fin, are 
“78 specialized scales, larger than those of the body. Between the dorsal fin and the lateral 
line are about 8 rows of scales; between the latter and the anal fin are about the same 
number. 

Head twice as long as the greatest height of the body, strongly depressed, alligator- 
like, naked except upon the cheeks and a small area on the occiput, with strong nasal and 
interorbital ridges. The greatest width is somewhat more than half its greatest length, 
the width of interorb:tal area nearly equal to one-fourth the length of the lower jaw. The 
length of the snout is equal to twice the horizontal diameter of the eye. The anterior nos- 
trils are situated midway between the tip of the snout and the anterior margin of the orbit. 
The cleft of the mouth is enormous, its angle posterior to the eye by a distance about equal 
to the width of the interorbital space. The length of the upper jaw equals one-sixth of the 
standard body length; that of the lower jaw, one fifth. The margin of the upper jaw (formed 
by the intermaxillary only) is armed with two irregular rows of depressible teeth, some of 
which are barbed; those in the inner row are much the largest, many of them being two- 
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thirds as long as the horizontal diameter of the pupil and twice as long as those in the 
outer series. The lower jaws are enormously strong, and broad, flattened below, the width 
measured on the under surface of the head_equal to two-thirds the width of the broad inter- 
orbital space. The lower jaw projects outside of the upper jaw at the sides a distance 
apparently equal to half its width, and considerably in front; the lower jaws are thickly 
studded with depressible teeth, many of them, especially the larger inner ones, strongly 
barbed, those in front claw-like, recurved. On the palatines, three rows of teeth, the mid- 
dle ones very much enlarged and most of them strongly barbed—these being the largest of 
all the teeth. On the tongue a few weaker teeth, and groups of similar teeth upon the 
vomer. Gill lamin, gill rakers, and pseudobranchiwe as described by Dr. Giinther. 

The dorsal fin contains 17 rays, and is inserted at a distance from the tip of the snout 
equal to the length of its own base, and slightly greater than one-third of the standard 
body length. The fourth or longest ray is equal in length to the greatest height of the 
body. The first ray is a rudiment; the second is nearly half as long as the third; the third 
slightly shorter than the fourth; after the fourth the rays diminish rapidly in length to the 
ninth, which is about half as long as the lower jaw, and subsequent to which the diminution 
is gradual; the last ray is about as long as the first. : 

There is no adipose dorsal; if ever present, it was obliterated before the specimen came 
into our possession. 

The anal fin contains 11 rays, and is inserted considerably behind the vertical from 
the termination of the dorsal, at a distance equal to the horizontal diameter of the eye; the 
length of its base is equal to half that of the dorsal, the length of its longest ray (the third) 
equal to that of the eighth of the dorsal. 

The caudal is slightly forked, its middle rays two-thirds as long as those in the upper 
lobe, and about equal to the seventh dorsal ray. 

The pectoral fin consists of 15 rays, is inserted under the fourth scale of the lateral 
line, and at a distance in front of the dorsal equal to half the greatest height of the body. 
Its length is equal to that of the lower jaw, and the seventh ray is prolonged to a length 
equal to that of the head, its tip extending to the perpendicular from the twelfth dorsal ray. 

The ventral is composed of 8 rays, and its base is almost entirely in advance of the 
perpendicular from the origin of the dorsal; its length equals half that of the head. The 
two ventrals are far apart. 

Radial formula: D. 17-18; A. 11; C.19; P.15; A. 8. Seales, 8 | 74-78 | 8. 

Color brownish, the inside of the branchiostegal flap bluish-black. 

A specimen (No. 38106, U.S. N. M.), 264 inches in length, was obtained by the Albatross 
from station 2710, in a depth of 984 fathoms. A specimen (No, 33305, U.S. N. M.), 103 
inches in length, was taken by the Albatross from station 2051, in 1,106 fathoms. Another, 
83 inches in length, was taken by the Albatross from station 2550, in 1,081 fathoms, and 
another from station 2104, in 991 fathoms. 

Vaillant identitied a specimen obtained off the coast of Morocco, in 2,200 meters, with 
B. Agassizii. Giinther originally described the species from a specimen taken by the Chal- 
lenger, at station 168, off the east coast of New Zealand, at a depth of 1,100 fathoms. 

Bathysaurus mollis, Giinther (Challenger Report, XXx1, p. 183, pl. XLVI, fig. B), comes 
from the South Pacific, 2,385 fathoms, and from off Yeddo, 1,873 fathoms. 


HARPODON, Lesueur. 


Harpodon, Lesurur, Journal Acad. Nat. Sci., Philadelphia, v, 50 (type, Salmo (Harpodon) microps, Les.= 
Osmerus nehereus, Hamilton Buchanan).—AxLcock, Ann. and Mag. Nat. Hist., 1891, 1, 128; 1892, 11, 356. 


The type is an Indo-Pacific form which is caught in great quantities in the estuary of the 
Ganges, and in a dried state is known as the “Bombay Duck.” Giinther attributes to the 
deep-sea fauna a Japanese form described by him as H. macrochir (Fig. 60), (Challenger 
Report, xxu, 180, pl. xvi, fig. A), being led to do this by the peculiar structure of the 
specimen. H. squamosus, Alcock, is from the Indian Ocean, 120, 240, 276, 300 fathoms. 


60 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


Family AULOPID. 


Aulopodini, BONAPARTE, Trans. Linnwan Society, xv, 300, 1841. J 
Aulopide, Corr, Trans. Amer. Phil. Soc. xtv, 455; Proc. American Assoc. Adv. Science, 1870, 333. 
Aulopide, (restricted) GILL, MS. 

The family Aulopide is characterized by the maxillary dilated behind, and the exten- 
sion downwards of the hypocoracoids, as in many Acanthopterygii (Gill, MS.). Cope’s defi- 
nition was inaccurate. 

A. Dorsal premedian. Rays not filamentous. 
1. Palatine and tongue with teeth. Adipose fin present, small. 
a. Ventrals not in front of dorsal. Snout conical....-......--...-------- CHLOROPHTHALMUS. 


B. Dorsal postmedian. Rays of some of the fins filamentous, 
1. Second and third dorsal rays prolonged, filamentous. Palate and tongue toothed. ..[AULOPUS]. 


CHLOROPHTHALMUS, Bonaparte. 


Chlorophthalmus, BONAPARTE, Fauna Italica, Pesci.—GinTHer, Cat. Fish., Brit. Mus., v, 403. 
Hyphalonedrus, GOODE, Proc. U. 8. Nat. Mus., 1881, 483. 

Body rounded, terete, mouth wide, maxillaries long, posteriorly dilated. Teeth minute, 
in narrow bands on jaws, and on palatines, vomer, and tongue. Ventrals behind origin of 
dorsal. Adipose fin small. Anal short. Gill opening very wide. Branchiostegals 10. 
Pseudobranchize well developed. Scales pectinate. 


CHLOROPHTHALMUS AGASSIZII, Bonaparte. (Figure 70.) 


Chlorophthalmus Agassizii, BONAPARTE, op. cit., pl. 121.—Costa, Fauna Napolitana, part 1, pl. xxxv, bis.— 
GUNTHER, Cat. Fish. Brit. Mus., v, 404 (not Voyage Challenger). GIGLIOLI, Elenco, 100. 

Aulopus Agassizii, CUVIER and VALENCIENNES, Hist. Nat. Poiss., xxi, 521.—VAILLANT, Exp. Sci. Travail- 
leur et Talisman, 121, pl. x11, fig. 3. 

Height of body 54 in total length; head 34 insame. Eye very large, its diameter nearly 
one-half length of head. Dorsal origin at one-third the distance from snout to base of caudal 
rays. Its height is about equal to that of the ventral and is contained 5 times in total 
length. Anal insertion about three-fourths of distance from snout to base of caudal. Ven- 
tral inserted under middle of dorsal. Pectorals reach nearly to the middle of the length of 
the body. Color greenish bronze, with silvery reflections. 

Radial formula: D, 11-12; A. 9; L. lat. 60-63. 

This form occurs about Naples and Sicily, where it is rare. The National Museum has 
specimens from Messina (No. 40071), sent by the Florence Museum. It also oceurs at con- 
siderable depths in the eastern Atlantic. The French expedition obtained it off the Azores 
in 1,440 meters, also in the Sargasso Sea, 405 meters, and off the Cape Verdes, 460 to 580 
meters. 

The Albatross obtained specimens from various localities as follows: Stations 2314, lat. 
32° 43/ N., lon. 77° 51’ W., 159 fathoms; 2667, lat. 30° 53/ N., lon. 79° 42/ 30” W., 273 fath- 
oms; 2264, lat. 37° 07' 50” N., lon. 74° 34’ 20’ W., 167 fathoms; 2398, lat. 28° 45’ N., lon. 
86° 26’ W., 227 fathoms; 2543, lat. 39° 58’ 15” N., lon. 70° 42’ 30” W., 166 fathoms; 2624, lat. 
32° 36’ N., lon. 779 29! 15” W., 258 fathoms. 


CHLOROPHTHALMUS CHALYBEIUS, Goopr. (Figure 71.) 
Hyphalonedrus chalybeius, Goopn, Proc. U. S. Nat. Mus., m1, sig. 31, 484, Feb. 16, 1881.—Goopk and Bran, 


Bull. Mus. Comp. Zoil., x, 223. 
Chlorophthalmus Agassizii, GUNTHER, Challenger Report, xx, 192, pl. L. C. 





Body terete, its height 64 in its length, its width 73. The least height of the tail is 
half that of the body. The scales are moderately strong, sharply pectinated at the edge, and 
arranged in regular transverse rows, overlapping in such a manner as to resemble oblique 
plates upon the sides. The lateral line is prominent, straight, containing about 48 scales. 
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Between the lateral line and the origin of the dorsal are 64 scales, the origin of the ventral 
6. The greatest length of the head to the end of the flexible flap of the opereulum Slightly 
exceeds one-fourth of the body length, and is itself slightly more than 4 times the length of 
the snout. The longitudinal diameter of the orbit is 4 times that of the interorbital space 
and enters 3 in length of head. The maxillary, broad and flattened posteriorly, is in length 
one-tenth of the body, and extends back to perpendicular from the anterior margin of the 
pupil. The articulation of the mandible is in advance of the posterior tip of the maxillary, 
its length slightly greater, and it protrudes beyond the snout, when the mouth is open, a 
distance greater than the width of the interorbital area. When the mouth is closed its tip 
still projects noticeably. 

The dorsal fin is located almost midway between the snout and the adipose dorsal. Its 
height is almost equal to that of the ventral. The adipose dorsal is over the middle of the 
anal, its length half the diameter of the orbit. 

The distance of the anal from the snout is about three-fourths of the body length. Its 
length of base is equal to the length of the snout; its height to that of the middle caudal 
rays. The caudal is fureate. The pectoral is long, subfalcate, inserted close to the bran- 
chial cleft, its tip extending to the fourteenth or fifteenth scale of the lateral line, its length 
twice that of the mandible. 

The ventral is located two-fifths of the way from the snout to the base of the caudal, 
and directly under the middle of the dorsal. 

Radial formula: D. 1141; A. 8; C.16; P.17 or 18; V.9 or 10; L. lat. about 48. 

Color grayish mottled with brown, scales metallic, silvery. 

Specimens were obtained by the Fish Hak in five localities ranging in depth from 101 
to 156 fathoms, and by the Albatross from eleven stations at depths of from 85 to 167 
fathoms. 

f. chalybeius is not identical with C. Agassizii, but is well separated by the smaller eye, 
longer, more conical snout, lower, more terete body, and larger scales. It closely resembles 
it, however, in general form. Dr. Giinther’s diagnosis of C. Agassizii in the Challenger 
volume more nearly applies to C. chalybeius, and his figure is apparently of C. chalybeius. 

C. productus, Giinther, was obtained off the Fiji Islands, at a depth of 315 fathoms. 

C. nigripinnis, Giinther, is known only from a single individual, taken by the Challenger 
off Twofold Bay, at a depth of 120 fathoms. 


CHLOROPHTHALMUS TRUCULENTUS, Goopk and Bran, n. 8s. (Figure 72.) 


Body subterete, somewhat compressed, its height 54 in its length, its width about 8. 
The least height of the tail is contained about 24 in the greatest height of the body at the 
insertion of the dorsal. Scales moderate, cycloid, arranged in regular transverse rows, 
overlapping in such manner as to resemble oblique plates on the sides. The lateral line is 
rather inconspicuous, containing between 40 and 50 scales (on account of denuded condition 
of body, an accurate enumeration can not be made). There are about 6 scales between 
the lateral line and the origin of the dorsal, and 6 or 7 between it and the ventral. The 
greatest length of the head from the tip of the projecting lower jaw is a little more than 
one-third of the length of the body, and is contained 24 times in the length of the snout. 
The lower jaw projects beyond the tip of the snout a distance equal to one-fourth the length 
of the snout. The diameter of the orbit is nearly equal to that of the snout, and about one- 
third the length of the head. The width of the interorbital space is contained twice in the 
longitudinal diameter of the orbit. The maxillary is broad and flattened posteriorly, is con- 
tained about 8 times in the length of the body, and does not reach to the perpendicular from 
the anterior margin of the orbit. The insertion of the dorsal is midway between the tip of the 
snout and the adipose dorsal. Its height is greater than the length of the ventral, which is 
equal to the greatest height of the body. The adipose dorsal is over the middle of the base of 
the anal, its length two-fifths of the diameter of the orbit. 

The distance of the anal from the snout is about three-fourths of the body's length; the 
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length of its base is about two-thirds that of the snout; its height equal to the diameter of 
the orbit. Caudal fureate. Pectoral long and strong, its length equal to the distance from 
the tip of the snout to the posterior margin of the orbit, and about twice that of the man- 
dible. The ventral is inserted under the middle of the base of the dorsal, the distance from 
the posterior margin of the orbit equal to the distance of the latter from the snout. Color, 
brownish. 

Radial formula: D. 1, 8; A.1, 7; V. 9 or 10. 

The species is described from a specimen about 8 inches in length, obtained by the 
steamer Blake, at station Lu, off Barbadoes, in 158 fathoms. 


Family BENTHOSAURID£.. 
Benthosauridea, Giiu, MS. 


Synodontoidea with well developed supramaxillaries widening backward and applied to 
the dentigerous intermaxillaries; pectorals inserted near the shoulders, and very long 
ventrals. (ill.) 

BENTHOSAURUS, Goode and Bean. 


Benthosaurus, GOODE and BEAN, Bull. Mus. Comp. Zo6l., x11, No. 5, 165. 


Body long, somewhat compressed, tapering into a slender, elongate, caudal peduncle. 
Seales eycloid, of moderate size. Head slightly depressed; cleft of mouth wide, horizontal, 
the lower jaw projecting at its extremity and anteriorly at the sides. The maxilla is long, 
not stout, dilated posteriorly; the intermaxillary very long, styliform, tapering, immovable. 
The intermaxillary and mandible with bands of small teeth, of uniform size, interrupted at 
the symphysis. A short oblong band of similar teeth on each side of the vomer, separated 
by a rather wide interspace. Palate and tongue smooth. Eye very small, inconspicuous. 
Gill opening extremely wide, the branchiostegal membrane free from the isthmus. Gill 
rakers long and slender, numerous, about twice as many below the angle as above. Pseu- 
dobranchie absent. Branchiostegals eleven. All the fins well developed; no adipose dor- 
sal. Dorsal fin median, anal postmedian. Caudal forked, with lower lobe produced. 
Ventral seven-rayed, inserted opposite the interspace between pectoral and dorsal, the outer 
ray produced. 

Benthosaurus is closely allied to Bathysaurus and Bathypterois. 


BEN THOSAURUS GRALLATOR, GoopE and Bran. (Figure 73.) 
Benthosaurus grallator, GOODE and BEAN, Bull. Mus. Comp. Zo6l.,x11, No. 5, 168. 


Body elongate, somewhat compressed, depressed slightly forward, tapering behind into 
a long slender tail, its greatest height contained 74 times in its standard length, and equal- 
ing half the length of the head, its greatest width one-third the length of the head; its 
height at the origin of the anal, five-sixths of its greatest height. Least height of tail half 
the height of the body at the ventrals. Length of caudal peduncle 64 times its least height. 

Seales very thin, cycloid, leathery, deciduous; oval in form, except at the base of the 
dorsal and anal fins, where they become more elongate; the horizontal diameter of a scale 
in the lateral line equals twice the diameter of the eye. The lateral line is straight, above 
the median line anteriorly, beccming median on the caudal peduncle, the tube-bearing scales 
being prominent, and about 55 in number. Between the dorsal fin and the lateral line are 
about nine rows of scales; between the latter and the anal fin, eight or nine rows. 

Head twice as long as the greatest height of the body, its length contained a little less 
than 4 times in the standard body length, considerably depressed, scaleless except on the 
vertex and the preoperculum. Operculum (perhaps accidentally) denuded. 

The snoat is much produced, almost equal to the width of the interorbital space, which 
is convex. The maxilla extends far behind the posterior margin of the eye, its length equal- 
ing that of the postorbital part of the head. The mandible projects beyond the upper jaw 
to a distance slightly more than the diameter of the orbit, and receives the snout within its 
extremity when the jaws are closed. The teeth have been fully described in the generic 
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diagnosis. The mandible has a series of seven large pores on its lower surface. There are 
several similar pores under the eye. The nostrils are situated about midway between the 
eye and the extremity of the snout, small, slit-like, the posterior about twice as large as the 
anterior one in each pair. 

The dorsal fin contains 11 rays, and is inserted midway between the tip of the snout 
and the base of the middle caudal rays. The fin is highest in front, the length of the rays 
diminishing rapidly posteriorly. There is apparently no adipose dorsal. 

The anal fin contains 12 rays and is similar in shape to the dorsal, the anterior rays 
being the longest, and about equalin length to the mandible; its distance from the snout is 
about 3 times the length of its longest ray. 

The caudal is forked, its middle rays two-fifths as long as those in the upper caudal 
lobe; the lower lobe is much prolonged, the lower ray being more than 4 times as long as 
the middle rays. Its extremity is broken off in our specimen, but apparently it must have 
been nearly twice as long as the stump which now remains. 

The pectoral fin is normal, composed of 9 rays, and is inserted close to the opercular 
flap; its length is slightly greater than that of the head (although mutilated), extending 
beyond the origin of the dorsal. 

The ventral is composed of 7 rays, and its base is entirely in advance of the perpendic- 
ular from the origin ofthe dorsal; the inner rays reach to the vent, while its outer ray is 
enormously prolonged, extending far beyond the extremity of the upper caudal lobe; the 
length of the prolonged ray is fully 4 times that of the head. The two ventrals are close 
together. 

Radial formula: D. 11; A.12; P.9; V.7; B.11. Scales, 9-55-8 or 9. 

Color brown, the roof of the mouth and inside of the branchiostegal flap black, as well 
as the operculum and branchiostegal membrane. 

A single specimen, 392 millimeters (154 inches) long to the tips of the prolonged ven- 
tral rays, was taken by the Blake, at a depth of 1,850 fathoms, at station CLXXTV, in lat. 
24° 33’ N., lon. 84° 23’ W. 

A second example of the same fish, and of nearly the same size, was taken by the steamer 
Albatross, September 6, 1884, in lat. 3993/15’ N. and lon. 70°50/ 45” W., at a depth of 
1,537 fathoms. This is well preserved, and throws additional light on the external charac- 
ters of thespecies; the fins, especialiy, are more nearly perfect. Measurements of the two 
are given below. 
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Current number of || 














specimens. | specimens, 
| ouxxtv.* | 35651 CLXXIV. | 35651. 
Length to base of middle caudal rays...mm.. 275 | 267 Anal.—Length of last ray..-.....----- mm. .| 12(?) 16 
Body.—Greatest height. ...--.--..---.-- do... 37 35 Candal.—Length of middle rays. .-....do.. | 23 19 
Greatest width--..-...-.....:.- do. ..| 24 20 Length of external rays, upper 
Height at ventrals -..-. serie ese do...) 32 33 JODGi oese asa caanane ----mm. ‘| 59 50 
Least height of tail .......----- do...| 16 16 Length of external rays, lower | 
Length of caudal peduncle. .... do. | 105 95 LObG@@ sen'scseeasssens neces mm. - 1004 221 
; Head.—Greatest lengths. 2 ossceess do.. | 73 70 Pectoral.—Distance from snout...---.. do. | 67 | 62 
Greatest width... =. ..205+.cecis=- do.. | 28 26 ene hh. acne aaa ase aes do... T7+ R4 
Width of interorbital area .....do- eal 20 18 Ventral.—Distance from snout -..--- do... 103 99 
Length of snout.-.......------- do...) 19 | 18 Wieugth sceecerasearassessene do...) 285+ 240 
Length of upper jaw....---.--- do...| 48 | 48 3ranchiostegals .-..-..-..--------- ..do- 11 = 
Length of mandible ......--..-- do... 56 | 53 Dorsal..... a Ne ate Avan cere ..do... 11 11 
Distance from snout to orbit. -..do... 21 = Analied ose -aeeccceaces een eam === do. 12 13 
Diameter of orbit .....--.------ do:-- 2.5 Pectoral cccccs Sonc05s- 50. do 9 9 
Dorsal.—Distance from snout .-....--.-- do...| 137 WV ONAL nae ae oe ews meh Roce aeeh 7 7 
Length of base .-.-...-.---...-- do... 35 Number of scales in lateral line ......----- 55 60 
Tenet of longest ray (first). ...do-. | 494 = Number of transverse rows above lateral 
Length of last ray --..--------- do. .-| 11(?) 17 ‘| MMTOwE newts cece acne ses nese ieee oon 9 9 
Anal.—Distance from snout-.-..do-- 7 152 146 Number of transverse rows below lateral 
Length of base...--.-.------- -J00--.2| 34 33 Wintec veterc celieescs ceehies ecicsaccanc'ss as 8or9 9 
Length of longest ray (first)....do...| 55 50 








64 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


Family BATHYPTEROIDA. 
Bathypteroida, GILL, MS. 


Synodontoideans with the upper pectoral ray entirely detached, thickened and devel- 
oped as a tactile organ, extensible upwards. (@ill.) 


BATHYPTEROIS, Ginther. 
Bathypterois, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 5th series, 11, 183. 


Shape of the body like that of an Aulopus. Head of moderate size, depressed in front, 
with the snout projecting, the large mandible very prominent beyond the upper jaw. Cleft 
of the mouth wide; maxillary much developed, very movable, much dilated behind. Teeth 
in narrow villiform bands in the jaws; on each side of the broad yomer a small patch of 
similar teeth; none on the palatines or on the tongue. Eye very small. Scales cycloid, 
adherent, of moderate size. Rays of the pectoral fin much elongate, some of the upper 
being separate from the rest and forming a distinct division. Ventrals abdominal, with the 
outer rays prolonged, 8-rayed. Dorsal fin inserted in the middle of the body above, or 
immediately behind the root of the ventral, of moderate length. Adipose fin present or 
absent. Analshort. Caudal forked. Gillopenings very wide; gill lamin well developed, 
separate from each other; gill rakers long. Pseudobranchiz none. 


ARRANGEMENT OF THE SPECIES OF BATHYPTEROIS. 


I. Outer ventral rays filiform, simple, their extremities soft, swollen, lamelliform. Anal far behind dorsal. 


Dorsal origin over axis of ventrals..--.....---.---------------+-++---- Subgenus BaTHYPTEROIS 
A. Outer ventral rays not prolonged. Uppermost pectoral rays very elongate, bitid (longer than total 
length: ofrtish) 255 - es soe aero es eee eee ane eee [B. LonGiriuis, Gthr., Kermadecs. ] 
B. Outer ventral rays prolonged (extending beyond anal). Uppermost pectoral rays not prolonged 
beyondicatdal\tiprs... ssesa2es + aeeceieeis ae ss eee tee 3. puBius, Vaillant. E. Atlantic. 


Il. Outer ventral rays filiform, simple, prolonged, adpressed or inseparably united. End of dorsal and 
origin of anal in same vertical or overlapping. Caudal with lower lobe usually prolonged 
(exceptiin Bs quadrijilis)| 22.2.2 meas se See aise eee eee eee pee Subgenus SYNAPTERETMUS 

A. Anal origin in nearly same vertical as end of dorsal, Dorsal origin over axis of ventrals or nearly 
so. Ventral rays elongate. 

1. Ventral outer rays adpressed. Lower caudal ray not prolonged. Upper pectoral ray not extend- 
ing beyond upper lobe of caudal. A. 9; L. lat. 59 ......B. QUADRIFILIS, Giinther. Off Brazil. 
2. Ventral outer rays inseparably united throughout. Lower caudal ray proionged. Upper pec- 
toral ray extending beyond caudal. A.11; L. lat. 55. (B. Ginruenri, Aleock. Andaman Sea.] 
3. Ventral outer rays coherent in basal half; two or three lower candal rays prolonged. Upper pec- 
tora] rays reach to adipose dorsal.....-...----.------ [B. INsuLaruM, Alcock. Indian Ocean. ] 
B. Anal origin under middle rays of dorsal. Dorsal far back, far behind vertical from axis of pectorals. 
1, Uppermost pectoral ray as long as the fish, bifid toward its extremity. D.13; A. 10; L. lat. 55; 
PD aS ta eem eee eet me oace cele teiac se 3. LONGIPES, Giinther. Off east coast South America. 

2. Uppermost pectoral ray longer than fish, bifid from its middle. D. 12; A.9; L. lat. 55. 
[B. LonGicaupba, Giinther. Middle of Southern Pacific. ] 


BATHYPTEROIS DUBIUS, Vaitiant. (Figure 74.) 


Bathypterois dubius, VAILLANT, Exp. Sci. Tray. et Talis., Poiss., 1888, 124, pls. rx, xu, figs. 4, 4a; pl. xIv, 
fig. 4; pl. xv, figs. 4, 4a, 4b. 


This species does not appear to reach a large size; the largest of the many examples, 
taken by the Talisman measuring 260 millimeters. The height is about one-eighth of the 
total length; the thickness nearly one-twelfth; the head two-elevenths, and the caudal 
one-fourth. The eye is about one-sixteenth as long as the head; the interorbital space 
about equal to the distance from tip of snout to center of eye. Gill opening wide. Dorsal 
origin a little behind origin of ventral, over about the seventeenth scale of the lateral line; 
longest dorsal ray two-thirds length of head; base of dorsal a little less than its longest ray. 
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The uppermost detached pectoral ray reaches beyond end of scales. The longest ventral ray 
is three-sevenths of length without the caudal. Longest anal ray about one-half head. 
Radial formula: B. 12; D.1, 14; A.9; V. 2,6; P. 2,10; Se. 6-60-8, 


MEASUREMENTS. 


Millimeters. | Millimeters, 
Were bieerterte cist sagas cess <.c ais siclsievehe fs 203 100 MM is C2000 el te tee eee alate Sree mies alaisiole = a 58.24 
TQ Le beer tetmarsine hes alo) ecicis Sascain ana a 2s SLL me | SUC TE Se e..f kee escris nee pesca cialeee cic 16.35 
BRN K ORS)5e soe eye ease cinsteeeclncs sf ans 2OLOB aS By esse See yn ann aera cites oxen 3.06 
ea G ee Sater s cieecies cysiciecie cece sce pe scsee 45.18 Interorbital space............-...-.- aaa= 16:35 


Bathypterois dubius, of Vaillant, is represented in his collections by seventy examples, 
among which he recognizes a great amount of individual variation, and more than one 
species may be included under this name. It resembles most closely B. longipes. 

Examples were taken off the coast of Morocco, in depths ranging from 834 to 1,590 
meters; off the Canaries, in 1,238 meters; off the Soudan coast, in 932 to 1,232 meters; on 
the Arguin Bank, in depths of 1,113 to 1,495 meters, and at the Azores, in 1,257 to 1,442 
meters. 

BATHYPTEROIS QUADRIFILIS, Ginruer. (Figure 75.) 
Bathypterois quadrifilis, GUNTHER, Ann. and Mag. Nat. Hist., 1878, u, p. 184.—Challenger Report, xx, 188, 
pl. Xxx11l, fig. B. 

The uppermost and lowermost of the pectoral rays are filiform, the former bifid for 
more than two-thirds of its length, the latter simple. Outer ventral rays much prolonged, 
not dilated. Dorsal inserted close to root of ventrals. Adipose fin present. 

This species differs somewhat more from the preceding than these do among themselves. 
The greatest depth of the body is one-seventh of the total length, without caudal, the length 
of the head nearly one-fifth. The head is remarkably flat above, and the width of the inter- 
orbital space exceeds the length of the snout. The eye is small, but larger than in the pre- 
ceding species, about one-third of the length of the snout, and one-fifth or one-sixth of the 
length of the postorbital portion of the head. The dentition and branchial apparatus do 
not offer any noteworthy peculiarity. 

The dorsal fin occupies the middle between the extremity of the upper jaw and the root 
of the caudal fin. A narrow adipose fin is present and midway between the dorsal and cau- 
dal. The anal fin commences immediately behind the dorsal, its origin being equidistant 
from the roots of the pectoral and caudal. Caudal fin emarginate. 

The principal distinctive feature of this species is that it possesses not only the long 
detached upper pectoral ray, but also an equally long lower ray, which, however, is not 
removed from the remainder of the fin. The upper ray becomes bifid in its proximate third, 
and is accompanied by an extremely short rudimentary second ray; it scarcely reaches to 
the caudal fin and is shorter than the lowermost ray, which may reach to the end of the 
caudal, and is split only at its very extremity. 

The structure of the ventral fins is the same as in Bathypterois longipes, but the strong 
outer rays are somewhat curved and do not reach the end of the anal. 

The scales are cycloid, as in the other species, but those behind the basal portion of the 
pectoral fin are deeply pectinated, provided with from 5 to 10 Jong and narrow teeth, of 
which the middle ones are the longest. (Giinther.) 

Color blackish or black; pectoral filaments whitish. 

Radial formula: B.12; D.14; A.9; P. 2-9; V.9; L. lat.59. L. transv. 6 | 8. 

The types of this specimen were obtained by the Challenger off the coast of Brazil; two 
specimens, one from station 126, at a depth of 770 fathoms, one from station 121, at a depth 
of 500 fathoms. 

The Blake obtained one specimen at station XCVu1, off St. Vincent, at a depth of 513 
fathoms. 

Two specimens, one of them 64 and the other 4$ inches in length, were taken by the 
Albatross at station 2385, in 740 fathoms. Another (No, 34963, U. 5S, N. M.), 6 inches in 
length, at station 2117, in 683 fathoms. 

19858—No. 2——5 


66 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


BATHYPTEROIS LONGIPES, Gintuer. (Figure 76.) 


Bathypterois longipes, GUNTuER, Ann. and Mag. Nat. Hist., 1878, 1, 184; Challenger Report, xxu, 188, 
pl. xLvull, fig. A. 


The uppermost pectoral ray is the strongest, about as long as the whole fish, bifid 
towards its extremity. Outer ventral rays much prolonged, strong, but not dilated at the 
extremity. Dorsal fin inserted at some distance behind the root of the ventrals. Adipose 
fin present or absent. 

Similar to Bathypterois longifilis, from which it differs only in the following points: Kye 
minute. The dorsal fin is placed farther backwards, its origin being nearly midway between 
the end of the snout and the root of the caudal; consequently the root of the ventral is some 
distance in advance of the dorsal, and the end of the dorsal is vertically opposite to the 
fifth anal ray. One specimen possesses, the other lacks, adipose fin. Caudal fin deeply 
forked, with the outer ray much produced. Of the two branches into which the posterior 
third of the long pectoral ray is split, one is much shorter and weaker than the other. The 
two outer ventral rays are closely adpressed from the root to the end, and much stouter and 
longer than the other rays; they are articulated to the end and without the soft pads 
described in the preceding species. These fin rays extend beyond the end of the anal fin. 
(Giinther.) 

Color black, with white fins. 

Radial formula: B. 12; D.13; A. 10; P. 2-7-8; V.8; L. lat., 55; L. transv. 6 | 8. 

The Challenger obtained two specimens, 9 inches long, from off the east coast of South 
America, station 325; depth, 2,650 fathoms. 

A specimen (No. 35635, U.S. N. M.), 9 inches in length, and another specimen (No. 
31804, U. S. N. M.), 3 inches in length, were obtained by the Albatross. 

A specimen, 24 inches long, was obtained by the Blake at station CXCT, in 25° 83/ N. lat., 
84° 35’ W. lon., at a depth of 539 fathoms. It is too small to be studied, but appears to 
have only 12 rays in the dorsal. It is distinctively marked by a brown blotch on the base 
of the caudal rays, above and below. 

Another was obtained by the Blake at Station CCXLVI, in 24° 36/ N, lat., 84° 05’ W. 
lon., at a depth of 955 fathoms. 


Family IPNOPIDA. 
Ipnopide, GIL, Science, 111, 620, 1889—(name only). 


Synodontoideans with a pair of frontal phosphorescent organs and the eyes entirely 
aborted. (ill.) 


IPNOPS, Giinther. 


Ipnops, GUNTHER, Ann, and Mag. Nat. Hist., 1878, 5th series, 11, 186.—Challenger Report xx, 190.—Nature, 
July 2, 1885, 205. 


Body elongate, subeylindrical, covered with large, thin, deciduous scales, and without 
phosphorescent organs. Head depressed, with broad, long, spatulate snout, whole upper 
surface of which is occupied by a pair of large, transparent, lamelliform, membrane-bones, 
which cover a luminous organ longitudinally divided into two symmetrical halves. Eye 
absent. Nostrils reduced toa minute opening in front (?) of each lamina. Bones of the head 
well ossified. Mouth wide, with the lower jaw projecting; maxillary dilated behind. Both 
jaws with narrow bands of villiform teeth; palate toothless. Pectoral and ventral fins well 
developed, and, owing to the shortness of the trunk, close together; adipose fin none. Anal 
fin moderately long. Caudal subtruneated. Pseudobranchie none. Air bladder none. 
Pyloric appendages none. (Giinther.) 
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IPNOPS MURRAYI, GUNTHER. (Figures 67, 68.) 


Ipnops Murrayi, GonTHER, Ann. and Mag. Nat. Hist., 1878, u, 187; Challenger Report, xxu, 191, pl. xurx, 
fig. B. 


Body elongate, cylindrical; tail compressed behind; head depressed. The depth of the 
trunk diminishes but little backwards, and is contained 134 times in the total length, with- 
out caudal; the length of the head is one-sixth of the total. Head broad, much broader 
than deep, its greatest depth being two-thirds of its length. Snout broad, much depressed, 
with obtusely rounded anterior profile; cleft of the mouth very wide, the maxillary moder- 
ately dilated behind and extending beyond the middle of the length of the head. Man- 
dible projecting beyond the upper jaw, broad, but owing to the depressed form of the snout 
its upper surface is nearly entirely at the lower side of the snout. Infraorbital chain of 
bones very narrow, wedged in between the transparent lamina and the maxillary, with four 
very distinct apertures leading into the mucous duct. The upper surface of the head, inelud- 
ing the snout, is wholly covered by the two cornea-like laminze of the luminous apparatus. 
They are closely attached to each other along the median line, each being divided by a 
shallow transverse ridge into a larger anterior and a smaller posterior portion. The ridge 
turns forward near and parallel to the median line, and marks the course of a superficial 
mucous duct. 

The gill lamine are well developed and the gill rakers long, needle-shaped, closely set, 
about 22 in number on the outer branchial arch. 

The vent is nearly twice as distant from the root of the caudal fin as from the end of 
the snout, and rather more than the length of the head from the gill opening; it is placed 
between the ventral fins. 

The dorsal fin commences immediately behind the vertical from the vent; it is short, 
but its longest rays are twice as high as the body. Origin of the anal midway between the 
vent and the root of the caudal, composed of rays which are more slender and shorter than 
those of the dorsal. Caudal fin narrow, subtruncated, more than half as long as the head. 
Pectorals rather feeble, lateral, as long as the caudal, and extending to the ventrals. Ven- 
trals are composed of stronger rays, horizontally placed and somewhat distant from each 
other, as is frequently found in fishes habitually moving on the bottom; they slightly exceed 
the pectorals in length. 

The seales are large, thin, deciduous, forming only six longitudinal series on each side 
of the trunk. Lateral line faintly indicated along the middle of the body; the muciferous 
channels on the head are also narrow, with small apertures. Brown, fins colorless. Buccal 
and branchial cavities and lower side of head black.  (@iinther.) 

Radial formula: D.10; A.13; P.14; V.8; L. lat. 55. 

The Challenger obtained it from the coast of Brazil, station 124; depth, 1,600 fathoms 
(one specimen, 44 inches long). Near Tristan da Cunha, station 133; depth, 1,900 fathoms 
(two specimens, 54 inches long); and north of Celebes, station 195; depth, 2,150 fathoms 
(one specimen, 4 inches long). 

It was also obtained by the Blake, station Coxxx1n, lat. 24° 36’ N., lon, 849 05! W., 955 
fathoms (one specimen), and station LXv1, off Bequia, 1,507 fathoms (one specimen). 


Family RONDELETIID2, Goode and Bean. 


Body more or less compressed, scaleless. Head naked. No barbels. Mouth large. 
Margin of the upper jaw formed by the premaxillaries only. Teeth coarsely granular. 
Opercular apparatus complete; its bones very thin, membrane-like. No adipose fin. Dor- 
sal fin far back; short and low; inserted opposite the anal. Pectorals short, placed rather 
low. Ventrals present, abdominal. Gill opening very wide; membranes deeply cleft, free 
from theisthmus. Pseudobranchixe absent. 
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RONDELETIA, Goode and Bean, n. g. 


Body oblong, compressed, scaleless. Mouth large, lower jaw slightly projecting. 
Teeth in bands, coarsely granular in the jaws; vomer and palatines toothless; a row of 
large mucous pores on the lower surface of the mandible, and extending upward on the 
preoperculum. Posterior nostril with a slender filament anteriorly. Eyes moderate; 
near the dorsal profile. Snout rather long, obtuse. Supraoccipital bones with a pair of 
strong spines projecting horizontally forward over the orbit. Gill membranes entirely sep- 
arate; gill rakers numerous, rather long and slender. Gills 4; a narrow slit behind the 
fourth. Branchiostegals 7. Opercular bones thin, membranous. Dorsal short, rather low, 
opposite and similar to the anal. Pectorals and ventrals small. Caudal small, probably 
forked. No vestiges of a lateral line. 

Dedicated to Rondelet, the great French ichthyologist of the seventeentn century. 


RONDELETIA BICOLOR, Goopr and Bran, n.s. (Figure 77.) 


The height of the body is a little less than one-third of the total length; length of the 
head nearly one-half. Diameter of the eye contained 6 times in the length of the head, and 
twice in the length of the snout. The maxillar reaches to below the hind margin of the 
eye, and the intermaxillary about as far. Origin of the dorsal fin nearly opposite the vent. 
The anal origin immediately behind the vent, the terminations of the two opposite. The 
fins are low, the rays pointing horizontally backward; the longest ray in the dorsal fin 
about one-fifth of the length of the head, and the longest in the anal one-fourth. The pec- 
toral fin inserted below the middle of the body, and under the end of the opercular flap; 
its length nearly one-fourth that of the head. Ventrals inserted behind the middle of the 
total length, and still farther behind the tips of the extended pectorals; their length about 
two-ninths that of the head, and when extended reaching beyond the vent. Color, purplish 
black, with cherry-colored margins to the fins; whitish in spirits. 

Radial formula: B. VII; D.14; A.14; P.9; V.5. 

A single specimen (No. 38202, U.S. N. M.), 44 inches in length, was taken by the Fish 
Commission steamer Albatross at station 2724, lat. 36° 47’ N., lon. 73° 25’ W., at a depth 
of 1,641 fathoms. 


Family CETOMIMID4Z®£, Goode and Bean. 


Iniomi with body somewhat compressed, scaleless. Head naked. Lateral line con- 
spicuous. No barbels. Mouth exceedingly large; the margin of the wpper jaw formed by 
the premaxillaries only; the lower jaw strongly curved, and slightly projecting beyond the 
upper. Teeth in jaws in bands, granular. The yvomer, the palatines, the pterygoids, and 
also the first gill arch and the lingual bones (which are greatly enlarged), as wellas the upper 
pharyngeals, are covered with teeth of a similar character. Opercular apparatus incom- 
plete; its bones very thin, membrane-like. No adipose fin. Dorsal fin far back, short, high, 
inserted opposite the anal, which it resembles. Pectorals short, placed rather low. Ven- 
trals absent. Gill opening immense, the membranes deeply cleft, free from the isthmus. 
Gills 3. Pseudobranchie absent. 


CETOMIMUS, Goode and Bean, n.g. 


Body oblong, compressed, scaleless; similar in its vertical outline and proportions to 
that of the right whales (Balenide), a resemblance which is greatly enhanced by the shape 
of the enormous mouth; and in the lower jaw strongly curved, projecting slightly beyond 
the snout. Teeth in granular bands, covering all the bones of the mouth, tongue, and throat. 
Mucous pores sometimes present on the back. Nostrils far forward; open slits without 
flap. Eyes very small, and piaced far below the dorsal profile. Gill membranes deeply cleft, 
not attached to the isthmus. Gill rakers absent; replaced by granular tooth-like surface 
upon the arch. Gills 3; no slit behind the third. Branchiostegals 9. Opercular apparatus 
incomplete, bones thin and membranous. Dorsal short, high, inserted very far back, 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 69 


directly opposite the anal, which it resembles in shape and size. Caudal peduncle short and 
slender. Ventrals absent. Pectorals broad and short, placed low. Caudal small, weak, 
probably emarginate or truncate. Lateral line broad, consisting of two furrows connected 
vertically by numerous short cross grooves. 


CETOMIMUS GILLII, Gooner and BEAN, n. s. (Figure 78.) 


The height of the body is a little less than one-fourth of the total length; length of 
head a little less than one-third. Eye minute; contained about 23 times in length of head, 
and about § times in that of snout; inserted midway between the margin of the jaw and the 
dorsal profile, distant from the former a space contained about 24 times in the length of the 
snout. The maxillary reaches very far back, extending to a point behind the orbit equal to 
14 times the length ofthe snout. The origin of the dorsal is directly above that of the anal, 
which is inserted a short distance behind the vent; distance from the snout equal to more 
than 4 times the length of its own base, and the distance of its termination from the root 
of the upper rays of the caudal equal to its own greatest height. The anal fin is similar in 
shape and extent to the dorsal, but has the thirteenth to the fifteenth rays the longest, 
while the eighth to the eleventh are the longest in the dorsal. The length of these longest 
rays is about equal in the two fins, and is contained slightly less than 3 times in the 
length of the head. The pectoral fin is inserted somewhat below the middle of the body 
and close to the extremity of the opercular flap. It is broadly lanceolate, and its length is 
contained about 34 times in that of the head. Ventrals lacking. Color, blue-black. The 
lateral line sweeps in a bold curve from a point above the upper angle of the gill opening 
to apoint in the middle of the body between the origin of the dorsal and anal fins, and 
thence in a straight median line to the base of the caudal. 

Radial formula: B.9; D.16; A. 16; P. 16. 

A single specimen (No. 35529, U.S. N. M.), 5 inches in length, was taken by the Alba- 
tross, August 20, 1884, at station 2206, in 39° 35’ N. lat., 71° 24’ 30” W. lon. at the depth of 
1,043 fathoms. 


CETOMIMUS STORERI, Goopr and BEAN, n.s. (Figure 79.) 


The height of the body is a little more than one-fourth of the total length; the length 
of the head is contained 34 in that of the body. Diameter of the eye contained about 18 
times in the length of the head, and about 7 times in that of the snout, the eye being inserted 
nearer to the dorsal profile than to the jaw, its position in the vertical being twice as far 
from the line of the upper jaw as from the dorsal line; it is nearly in the line of the vertical 
erected from the middle of the upper jaw to the right angles of its edge. The lower jaw is 
strongly curved, and projects far beyond the upper. The origin of the dorsal fin is a little 
in advance of that of the anal, which is inserted at a distance from the vent equal to 3 or 4 
times the diameter of the eye. The dorsal fin is longer than the anal, the termination of 
the latter being under the fifth ray from the end of the dorsal. They are about equalin height, 
and the direction of the rays when erected is backward and at an acute angle with the axis 
of the body. The longest rays are contained about 25 times in the length of the head. 
Pectoral fin is inserted very far down, the lower portion of its peduncle almost on the 
abdominal line; the fin is lanceolate, and, although mutilated, is believed to have been about 
half as long as the head. The lateral line sweeps in a sinuous curve from a point above the 
upper angle of the gill opening to a point somewhat in advance of the insertion of the 
dorsal, and thence in a straight line to the base of the caudal. A line of mucous pores on 
either side of the median dorsal line in advance of the dorsal fin. 

Radial formula: D. 19; A. 16. 

A single specimen (No. 35634, U. S. N, M.), 43 inches in length, was taken by the Fish 
Commission steamer Albatross at station 2222, on September 6, 1884, in 39° 03/ 15” N. lat., 
70° 50’ 45’ W. lon., at a depth of 1,535 fathoms. 

This species is provisionally described from a careful drawing made by Mrs. Tlilde- 
brandt, December 11, 1884, under the criticism of Dr. Bean, the type specimen being inac- 
cessible at the time this study is made. 
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This species isnamed in honor of the late Dr. David Humphreys Storer, in token of 
our appreciation of the distinguished services of this pioneer of American ichthyology. 


Family MYCTOPHIDA. 


Scopelini, MULLER, 1843.—JORDAN & GILBERT, Bull., xvi, U. 8S. Nat. Mus., 279. 
Scopelide, GIRARD, Rep. P. R. R. Survey, xX, 1858, 328.—GUNTHER, Cat. Fish. Brit. Mus., v., 1867, 328. 
Myctophide, GILL, MS. 

Body oblong or moderately elongate, compressed (except in Scopelosaurus), covered 
with scales, which are usually cyeloid. Mouth wide, the entire margin of the upper jaw 
formed by the long and slender premaxillaries, closely adherent to which are the slender 
maxillaries. Teeth various, mostly villiform, and in bands in the jaw; also pterygoids, 
palatines, and tongue; also on vomer in adults. No barbels. Gill membranes separate, 
free. Branchiostegals, 8-10. Pseudobranchie well developed. Gill rakers long and 
slender. Lateral line present, the scales prominent and often enlarged. Cheeks and 
opercles scaly. Adipose fin present. Dorsal fin short, median, of soft rays. Pectorals 
and ventrals present. Anal fin moderate. Caudal forked. Air bladdersmall. Intestinal 
canal short. Sides scaly, with phosphorescent spots. 

For convenience of study and comparison, it would seem somewhat desirable that the 
forms now usually grouped under the great polymorphous genus Scopelus, should be divided 
into minor groups. We have, therefore, proposed the provisional plan formulated in the 
accompanying key. Some of the groups are probably of subgeneric value. 

Since the completion of our study of this family, two important papers have appeared: 
the first by Dr. Fed. Raffaele, published in the “ Mittheilungen” of the Zodlogical Station 
at Naples in 1889, and secondly, Dr. Liitken’s masterly and exhaustive paper on the Scope- 
lids of the Zodlogical Museum of the University of Copenhagen, forming part 2 of “Spolia 
Atlantica,” printed in the Memoirs of the Royal Academy of Sciences and Letters of Den- 
mark, sixth series, Vol. vil, part 6, Copenhagen, 1892. 

The first of these papers announced an important new system of discriminating between 
the species of fishes formerly grouped in the genus Scopelus, based upon the arrangement 
of the luminous spots, which were classified by the author in eight groups. 

Atthe time when Dr. Raffaele’s paper was brought to our attention, our book was being 
put in type, so that, beyond reference to it in the synonymy, it was impossible to utilize the 
work of the author, for it became evident that if his plan were adopted it would necessitate 
an entire revision of our plan of classification, and while it seemed to be full of suggestions 
we were not yet satisfied as to the extent of the usefulness of the proposed new plan. 

The publication of Liitken’s work has, however, rendered it necessary to completely 
revise our Opinions upon the relations of the species. A review of the group in the light 
of Liitken’s conclusions convinced us that the arrangement of the luminous spots is of the 
greatest value in the classification of these fishes. 


MYCTOPHUM, Rafinesque. 


Myctophum, RAFINESQUE, Indice d’Ittiologia Siciliana, 1810, 56; type, Myctophum punctatum, Raf—Bona- 

PARTE, Faun. Ital., Pesci, fase. xx vu. 

Nyctophus, Cocco, Giorn. Sicil. 1829, 44 (inel. M. metopoclampus) Lett. su Salmon. (incl. 1. N. Rafinesquei; 2. 

N. Metopoclampus; 3. N. Gemelarii; N. Bonapartii). 

Scopelus, CUVIER, Regne Animal, ed, 2d, 1817, 1, 169 (type, S. Humboldti).—GtnrTuer, Cat. Fish. Brit. Mus., 

v. 404 (part). 

Body oblong, compressed, covered with cycloid scales, those in the lateral line not much 
enlarged. Head short, compressed, with limb of preoperculum nearly vertical. Mouth 
large, the jaws about equal; premaxillaries long and slender; maxillaries well developed. 
Snout more or less blunt and declivous. Teeth in villiform bands on jaws, palatines, ptery- 
goids and tongue. Eye large. Gill rakers long and slender. Branchiostegals, 7-16. <Air- 
bladder, small. Pyloric ceca, few. Pseudobranchiz, large. Dorsal fin entirely in front 





TENTATIVE ARRANGEMENT OF THE GENERA OF MYCTOPHIDA. 


I. Body oblong, compressed. Teeth in jaws in villiform bands. 
A. Pectorals present. 
1. Dorsal and anal fins touching (or nearly so), the same vertical, or overlapping. 
a, Lateral line not at all, or but slightly, enlarged. Scales eycloid, smooth. 
i. No luminous glands on head or tail. (Luminous scales sometimes present on tail, above or 
below.) 
x. Head short, with limb of preoperculum nearly vertical; snout more or less blunt 
and declivous. Precaudal photophores 2. 
Dorsal entirely in front of anal, and scarcely, or not at all, overlapping. Superanal 
photophores in two groups -.----------------------------- MycToPpHuM 
Dorsal overlapping anal. Superanals in one or two groups..-------- BENTHOSEMA 
xx. Head long, limb of preoperculum oblique, snout conical and snake-like. Precaudal 
photophores 4 or 24-1, 
Dorsal about equal to or shorter than anal, and not overlapping. 


No orbital spines ....... .----.-----------2--- 2 2-22 -e terre eee LAMPANYCTUS 

Orbital spins)2s---=<-2--2.--22<222s0-0522-525 4223-5 =45=25-2-- CERATOSCOPELUS 
Dorsal much longer than anal, and overlapping it. 

Pectorals placed normally. -.-.-----------------++--++---2-7---+ NovToscoPreLus 





Pectorals placed very low...--------------------+--22 +222 0-7--° CATABLEMELLA 
ji. Luminous glands on tail, but none on head. 
x. Dorsal and anal nearly equal, not touching same vertical. 
Head somewhat conical, with limb of preoperculum slightly oblique. 
Saddle-like gland on tail, above and below..-.-.------------------ LAMPADENA 
iii. Large luminous glands on head, but none on tail. 
x. Superanal photophores in two groups. 
Precaudal photophores 4. 


One large, irregular gland oceupying entire front of head.........ASTHOPRORA 
Four luminous glands on head, one in front of each eye and one on each 
INMTAOLDIGAL soe e os ae het ae ce eee ae eee aes Sn oeietcelsas= COLLETTIA 


Precaudal photophores none. 
A gland in front of each eye helow the nostril. 
Photophores and cephalic glands all divided into halves by horizontal septa 
of black pigment....-...--------22- ---0 20-222 cece r renee en eee DiaPpHus 
b. Lateral line obsolescent. 
i. No luminous glands. Photophores much as in typical genus. 
x. Head long, with oblique preopereular limb. 
Dorsal overlapping anal, the latter much the longer. Pectoral inserted high up. 
Precaudal photophore 1. Apparently no photophores on head. TARLETONBEANIA 
ce. Lateral line with scales much enlarged; scales hard, persistent. 
i. Luminous glands or scales on top of caudal peduncle; none on head. 
x. Seales cycloid. Anal passing behind soft dorsal. 
Body elongate, fusiform; head short, with projecting snout. 
Anal much longer than dorsal, but not overlapping. Candal peduncle slender, 
elongate. 
One posterolateral photophore over break in superanal series. 
RHINOSCOPELUS 
Body ovate, compressed; head short, profile declivous; snout not projecting. 
Anal somewhat longer than dorsal and overlapping it slightly. Caudal peduncle 
short and stout. 
No posterolateral photophore. Superanals in unbroken series. .ELECTRONA 
xx. Seales ctenoid. Anal terminating below soft dorsal. 
Body elevated, somewhat compressed. Caudal peduncle rather slender. 
Anal longer than dorsal, but scarcely overlapping ..-.-.-------- DASYSCOPELUS 
2. Dorsal and anal short, similar, far apart. 
a. Scales large, very deciduous, covered with minute spines. 
i. No luminous glands on head or tail. 
x. Seales along belly with luminous centers. Photophores far from normal. 
Head conical; rictus short. 
Dorsal and anal equal, the latter placed with its center under soft dorsal. 
NEOSCOPELUS 
b. Scales (if present) very deciduous. 
i. Mouth very large; maxillary much dilated at tip.----------+-+----++----- SCOPELENGYS 
B. Pectorals rudimentary. 
1. Dorsal and anal overlapping considerably. 
a. Luminous glands on tail, above and below. Photophores minute, irregularly placed. 
i. Head long, with oblique preopereular limb: snout conical; mouth terminal, hori- 
TONGA ke se Soe os ee cleeas-sas = sie _..----- NANNOBRACHIUM 
Il. Body elongate, cylindrical. Teeth in lower jaw in several Series. ....--22--20 eee 2 eee ees SCOPELOSAURUS 





EXPLANATION OF TERMS. 


The names proposed for the several groups of photophores are explained by the diagrams and the 
accompanying table of explanations. The names previously proposed by Dr. Raffaele (Mittheilungen aus 
der zoologischen Station zu Neapel, 1X, 1889, p. 181, Pl. vit) and by Dr. Liitken (Mémoires de V Académie Royale 
des Sciences et des Lettres de Danemark, Copenhague, 6° série, Classe des Sciences VU, 1892, p. 234, figure) are given 
in parallel columns. 

Only the lateral (three groups), anal, and caudal photophores appear to have any special value in the 
separation of closely allied species. 


NOMENCLATURE OF PHOTOPHORES. 


GOODE. RAFFAELE. LUTKEN. 
AO. Anteorbital. Preorbitali. 
SO. Suborbital,. 
M. Mandibular. Mandibulares. 
O. Opercular. Preoperculari. Opereculares. 
P. Pectoral. Branchiali. Pectorales. 
AL. Anterolateral. Laterali. Suprayventrales. 
ML. Mediolateral. Do. Supra-anales. 
PL. Posterolateral. Do. Posterolaterales. 
T. Thoracic. Ventrali. Thoracici. 
V. Ventral. Ventrali. Ventrales. 
A, Anal (or superanal). Anali, Anales anteriores. 
Post-anali. Anales posteriores. 
C. Caudal. Codali. Caudales. 


SC. Snpercaudal. 
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DIAGRAM SHOWING ARRANGEMENT OF PHOTOPHORES IN yn MYCTOPHID-©. 
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of anal, overlapping it little or not at all. Ventrals, 8-rayed, under or but slightly in front 
of first dorsal rays; pectorals well developed; soft dorsal slender. 

Precaudal photophores 2; superanals in two groups, with one or two posterolaterals 
above the interval between them. 


I. Mediolateral photophores 3, in obliquely vertical line. Anterolateral 1. Posterolateral 1. 
A, Pectoral short. Precaudal photophores close together. 


1. Posterolateral in front of soft dorsal. D. 12; A.19; L. lat. 41-45....... tote esineteie M. PUNCTATUM 
2. Posterolateral under soft dorsal or nearly so. 
a. L. lat. 37. Superanals, 7-10-+4-6. D. ?; A. ?...... FAS Se ev cet ites seseensseees M. AFFINE 
b. L. lat. 40. Superanals,8-+6. D. 12; A. 20.22.22... 2. cee cece cece een e eed M. OPALINUM 


B. Pectoral long, faleate. Precaudal photophores somewhat apart. 
1. Posterolateral in front of soft dorsal. 
a. L. lat. 38. Superanals, 6@-7-++7-9. D.12; A. 21.................-202---00----eM. PHENGODES 
II. Mediolaterals 2, anterolaterals 2. 
A. Posterolateral 1, over break in superanal series. 
1. Pectoral long, faleate, passing second anterolateral. Precaudals somewhat apart. 
a. Posterolateral in advance of soft dorsal and behind mide. ot anal. 
i, L. lat. 40-42. Superanals, 7-9+4-9. D. 12-14; A. 20-29.............22.. M. HUMBOLDTII 
2. Pectoral moderate, not passing second anterolateral. Precaudals close together. 
a. Posterolateral far in advance of soft dorsal, and over middle of anat. 
Ieat. 41° “Superanals,o-7-- 11-14. Ds. 12; A. 19... leccc cc ecce cee sesisccese M. GRACILE 
B. Posterolaterals 2, over break in anal series. 
1. Anterolaterals side by side, and continuous with first mediolateral. 
a, Anterolaterals far apart; precaudals near together, the last far below end of lateral line. 


i. L. lat. 39-40. Superanals, 5-6+ 6-7. D. 12-13; A. 17-18.....................M. BENOITI 
b. Anterolaterals close together; precaudals well separated; the last near end of lateral line. 
i. L. lat. (2). Superanals, 4-7+7-8. D.11; A.16.............--...... -.--M. REINHARDTII 
2. Anterolaterals not side by side, the first above anh in advance of thet second, and touching lateral 
line. 
a. L. lat. 38-42. Superanals,7+6. D.12; A. 21-22...........2.. sbeeeneseecetesees M. REMIGER 
b. L. lat. (?). Superanals, 5-7+6. D.12; A. ib eee eee eee ee Seseeeaem ous M. HYGOMII 


MYCTOPHUM PUNCTATUM, RarinesQueE. (Figure 80.) 


Myctophum punctatum, RAFINESQUE, Ind. d’Ittiologia Siciliana, 1810, 56, pl. 11, Fig.5. (Nyethophum punctatum, 
Cocco, in synonymy of his V. Rafinesquei.)—BONAPARTE, Icon. Faun. Ital., fase. xXXxvut, Fig. 

Scopelus caninianus, CUVIER and VALENCIENNES, Hist. Nat. Poiss, xxi, p. 445.—Gitnruer, Cat. Fish. Brit. 
Mas., V,409.--CaNeEsTRINI, Fauna d'Italia, Pesci, 124. —GIGLioLI, Elenco, 100.—RaFFraELE, Mitt. Zool. 
Stat., Naples, 1x, 183, pl. vu, Fig. 4. —-LirKken, Vid. Med. Naturh. Férh., 1891, 207. 

Scopelus Miilleri, GooDE, Fishery Industries, etc., 1889, Part 1, Atlas, pl. ccrir. 

Height of body 44 in total length; width equal to length of eye; length of head 33 
times. Least depth of tail two-fifths of height of body. Greatest depth of head about 
three-fourths ofits length. Distance between posterior margin of orbit and preopercular 
edge one-third of diameter of eye. Snout very short, with a very inconspicuous keel on 
upper edge; its length scarcely one-third diameter of eye. Gill rakers 7 above and 19 below 
angle of first arch, the longest two-thirds diameter of eye. Eye very large, its diameter 
three-sevenths of length of head. The intermaxillary reaches almost to angle of preoper- 
eulum. Origin of dorsal much nearer to tip of snout than to root of caudal; the fin is very 
short, the length of its base equal to half that of head and less than one-sixth of total; its 
origin is over eleventh scale of lateral line, and is vertical with origin of ventral, the length 
of its longest ray equal to two-thirds length of head. Ventral far from reaching origin of 
anal; its length less than diameter of the eye. Pectoral reaches to middle of ventral, below 
twelfth scale of lateral line, its length equal to that of postorbital part of head. Adipose 
dorsal present, over antepenultimate ray of anal. Anal origin under twenty-first scale of 
lateral line; its base as long as head, and its longest ray equal to length of postorbital part 
of head. Caudal rather small and deeply forked. Mediolateral photophores three, in 
straight, obliquely ascending line; anterolateral photophore single; posterolateral single, 
over break in row ot superanals and placed considerably in advance of soft dorsal. 
Precaudal photophores close together. Radial formula: D, II, 12; A. I, 19; L, lat. 41-45. 
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Two specimens (No. 23369, U. S. N. M.; No. 272, Gloucester Donations), 90 and 63 milli- 
meters, were taken on the Grand Bank by the schooner Lizzie. Individual, 90 millimeters 
in length, is No. 43787, U.S. N. M.; No. 284, of the Gloucester Donations. Another (No. 
23756, U. S. N. M.; No. 588, Gloucester Donations), 95 millimeters in length, washed aboard 
the schooner Conductor on the Grand Bank. A specimen (No. 934, Gloucester Donations), 
100 mnillimeters in length, was taken by schooner Marguerite, off Banquero. Still another 
specimen (No, 24646, U.S. N. M.; No. 607, Gloucester Donations), 90 millimeters in length, 
washed aboard the schooner Gatherer on the Grand Bank. An individual (No.45781, U.S. N. 
M.; No.283, Gloucester Donations), 87 millimeters in length, with caudal somewhat imperfect, 
was obtained January 30, 1879, in about 44° 30’ N. lat., 54° 35’ W. lon. It washed aboard 
in rough weather. One (No. 608, Gloucester Donations), 83 millimeters in length, washed 
aboard the schooner Plymouth Rock on the Grand Bank during a storm. Another (No. 
24648, U. S. N. M.; No. 604, Gloucester Donations), also washed aboard the schooner Mary 
F. Chisholm on southern edge of the Grand Bank. A specimen (No. 43783, U. S. N. M.; No. 
573, Gloucester Donations), three specimens (No. 43788, U.S. N. M.; No. 867, Gloucester 
Donations), three specimens (No, 29982, U. S. N. M.), and specimens (No, 43784, U.S. N 
M.; No. 281, Gloucester Donations) were also obtained by the Gloucester fisherman. 

The Fish Hawk secured three specimens (No, 28999, U. 8. N. M.) from station 1044, in 
38° 37! N. lat., 73° 12/ W. lon., at a depth of 224 fathoms; and the Albatross captured 
several specimens (No. 43786, U.S. N. M.) at the surface at station 2549, in 39° 51’ 30’ N, 
lat., 70° 17/ W. lon., a depth of 571 fathoms, and specimens (No, 35696, U.S. N. M.) from 
station 2262, in 39° 54/ 45” N. lat., 69° 29/ 45” W. lon., at a depth of 250 fathoms. 

This species is evidently the IM. punctatwm of Rafinesque, as well as of Bonaparte. 
We have identified it with a number of specimens labeled ‘“ Scopelus Caninianus,” obtained 
at Messina and presented by the Royal Zodlogical Museum at Florence (No. 40057, U.S. 
N. M.), and also with the figure and description of Bonaparte and Rafinesque. Though 
Rafinesque’s figure does not fully agree with the description, which is manifestly careless, 
it has the posterolateral photophores in front of the dorsal, as in all our specimens. 

We are unable to determine exactly what form is that discussed by Liitken (p. 251), 
under the name Scopelus Caninianus, Cocco, for it has the posterolateral photophore much 
farther back in relation to the termination of the second dorsal and anal fin than has our 
M. punctatwm, and is in this respect more closely allied to Liitken’s Scopelus affinis (p. 252). 


MYCTOPHUM AFFINE, (LUTKEN), Goopr and Bran. 
Scopelus afinis, LUTKEN, Spolia Atlantica, 11, 1892; 32, Fig. 10. 


A species of Myctophum closely resembling JM. punctatum, but having the posterolateral 
photophore farther back, under the soft dorsal and not far in advance of the vertical from 
thelast ray of the anal, over which occurs the break in the series of superanal photophores, 
the number of which is 7-104+4-6. Radial formula:—(?): L. lat. 37. 

Liitken examined a considerable number of specimens of this species, presumably all 
taken at the surface, between 38° 40/ N, lat., 63° W. lon., and 39° 54’ S. lat., 41° 30’ E. lon. 


MYCTOPHUM OPALINUM, Goopr and Bran, n.s. (Figure 81.) 


Height of body contained 43 times in total (without caudal); head 44. Least height of 
tailis two-fifths of height of body. Snout very short, declivous, with a well-developed 
median keel, its length about one-third of diameter of eye. Eye large, about 23 in the head. 
Intermaxillary reaches nearly to angle of preoperculum and is broadly expanded at its 
extremity and partly concealed by the large scales of the cheek. Space between eye and 
hinder edge of preoperculum only one-half diameter of eye. Origin of dorsal much nearer 
to tip of snout than to root of caudal, midway between snout and adipose fin, over eleventh 
scale of lateral line and very slightly behind vertical through origin of ventral. Length of 
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dorsal base is two-thirds that of head. Origin of ventral under tenth scale of. lateral line; 
it does not reach to vent. Pectoral short, its length nearly two-thirds that of head, Adipose 
dorsal present; its origin over thirtieth scale of lateral line. Anal origin under eighteenth 
scale of lateral line; the end of its base under thirtieth scale. Length of anal base equals 
that of head, Caudal is rather small and moderately forked. 

Mediolateral photophores three, in straight, obliquely ascending line; anterolateral one; 
’ posterolateral one, under soft dorsal and over and slightly in advance of break in row of 
superanals, which is above root of lastray of anal. Number of superanals 8+6. 

In most of the specimens of MW. opalinum examined, the 6 or 8 scales on the top of the 
caudal peduncle, immediately in front of the caudal fin, are luminous. 


MYCTOPHUM PHENGODES, (Lirken), Goopr and Bran. 


Scopelus phengodes, LUTKEN, Spolia Atlantica, 11, 1892, 253, Fig. 11. 

A species resembling in general appearance our Myctophum punctatum, from which it 
is distinguished by having a long, falcate pectoral, the tip of which extends almost to the 
vertical from the vent, and is nearer to the row of mediolateral photophores than to the 
anterolateral. This form has, asin JZ. punctatum, the posterolateral considerably in advance 
of the soft dorsal, and has the precaudal photophores much farther apart (a character upon 
which some stress is laid by Liitken, but which seems to us of less importance than the 
position of the posterolateral photophore). Number of superanals, 6-7 +7-9. 

Radial formula: D. 12; A. 21; L. lat. 38. 

Liitken had it from the Atlantic, south of the equator, presumably from surface. 


MYCTOPHUM HUMBOLDTII (Risso). (Figure 82.) 


Gasteropelecus Humboldti, Risso, Icth. Nice, 358, pl. 10, fig. 38. 
Scopelus Humboldti, Risso, Mem, Accad. Se. Torino, xxv, 1820, 266, pl. 10, fig. 2.—GuNTHER, Cat. Fish. Brit. 
Mus., V. 407.—G1GLior, Elenco, 100, 


Height of body is one-fifth of total length (without caudal), length of head two-sevenths, 
Least depth of tail two-fifths of height of body; depth of head 12 in its length. Diameter 
of eye a little less than one-third of length of head; distance between posterior margin of 
orbit and preopercular edge one-half diameter of eye. Snout short, obtuse, its upper pro- 
file descending in strong curve. Maxillary reaches nearly to angle of preoperculum, and 
slightly dilated behind. Origin of dorsal somewhat nearer to end of snout than to root of 
caudal, above root of inner ventral rays; its last ray before vertical from origin of anal. 
Pectoral extends to posterior third of ventral. Scales smooth, stiff. Mediolateral photo- 
phores, 2; anterolaterals, 2; posterolateral, 1, (over break in anal series) which, as in J/, 
punctatum, is considerably in advance of the vertical connecting the root of the soft dorsal 
with those of the last rays of the anal. Caudal photophores somewhat apart as in JL. phen- 
godes. Superanals 7-9+4-9. Radial formula: D, 12-14; A. 20-22; L. lat. 40-42. 

This species was first described from the Mediterranean about Nice, but appears to be 
rare. The British Museum had specimens from the eastern Atlantic. The Albatross 
obtained a specimen (No. 43772, U. S. N. M.) upon the surface, at 7 p. m., from station 2727, 
in 36° 35’ N. lat., 74° 03/30” W. lon., and also a very fine specimen (No. 43773, U.S. N. M.) 
from station 2724, in 36° 47’ N. lat., 73° 25’ W. lon., at a depth of 1,641 fathoms. 

Liitken had a number of specimens of I. Humboldtii (op. cit., p. 254, fig. 2) from the 
following localities: N¢ lat. 34° 20’, W. lon., 18° 30/; N. lat. 12° 12’, W. lon, 28° 48’; 5. lat. 
7° 6’, W. lon. 11° 30’; S. Jat 33° 30’, W. lon. 11°; S. lat 37° 40’, E. lon. 78° 34’; 8. lat. 37°, 
E. lon. 5°; S. lat. 39° 54’, E. lon. 41° 30’; S. lat. 29° 30/, E. lon. 12°; 8. lat. 25° 40’, E. lon. 
23°; S. lat. 12°, E. lon. 103° 50’; 8. lat. 11° 15’, E. lon. 103° 50’; N. lat. 10° 40,’ E. lon, 110°. 

Liitken unites M. boops with M. Humboldtii, but since the latter has been as yet found 
only in the northeastern Pacific, we prefer to hold them apart until specimens from the two 
oceans have been studied side by side. The scales in lateral line are said to number 37-9. 
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MYCTOPHUM GRACILE, (LirKeNn), Goopr and BEAN. 


Scopelus gracilis, LUTKEN, Spolia Atlantica, 11, 1892, 255, fig. 18. 

A species closely allied to M. Humboldti, having mediolateral photophores two, antero- 
lateral two, posterolateral one, over the break in the anal series, which is much in front of 
the soft dorsal and over the middle of the anal fin, the number of anal photophores being 
5-7+11-14. The pectoral is moderate, not passing the second anterolateral photophore. 
The caudal photophores are close together as in AM. punctatum. ° 

Radial formula: D. 12; A. 19; L. lat. 41. 

Liitken had several specimens, presumably from the surface, taken in the: following 
localities: M. lat. 22°, W. lon. 34° 30’; N. lat. 22° 12’, W. lon. 48°; S. lat. 35° 36’, KE. lon. 
27° 40’; between S. lat. 32° 40’, E. lon. 55° 20’, and 8. lat. 11° 50’, E. lon, 8° 10’. 


MYCTOPHUM BENOITI, (Cocco), Goopr and BEAN. (Figure 83.) 


Scopelus Benoistti, Cocco, Lett. s. Salmon, 12, pl. 1, fig. 4. 

Scopelus Benoiti, BONAPARTE, Icon. Faun. Ital., Pesce., c. fig. 
CANESTRINI, Faun. d'Italia, Pesci, Fasc. XXxvi1.—GUNTHER, Cat. Fish. Brit. Mus., V. 406.—G1IGLIoLI, 
Elenco, 100.—RAFFAELE, Mitt. Zool. Stat., Naples, IX, 181, pl. vu, fig. 2.—LUTKEN, Spolia Atlantica, 
1892, 11, 256, fig. 14. 

The height of the body is contained 4 times in the total length (without caudal); the 
head 34. The snout is obtuse, conical, the upper and lower profiles nearly equally curved. 
The eye is large, its diameter a little less than half the length of the head. The dorsal is 
postmedian, nearly midway between the snout and the root of the caudal, and behind the 
base of the ventral. The pectoral extends nearly to the end of the ventral. The photo- 
phores are arranged as follows: Mediolaterals, 2; anterolaterals, 2; posterolaterals, 2, over 
the break in the superanal series, which is not far in advance of the vertical connecting 
the base of the last anal rays with that of the soft dorsal. The two anterolaterals far apart, 
the caudals near together, the last far below the end of the lateral line. Number of super- 
anals, 5-6-+6-7. 

Radial formula: D, 12-13; A. 17-18; L. lat. 59-40, 

Giinther gives Norway and Greenland as the range of this species, but cites no au- 
thority for this, and appears to have examined only Mediterranean material. The species 
has been observed at Nice and Messina, whence the National Museum has specimens (Cat. 
No. 40063) received from the Royal Museum of Florence. Liitken had a specimen, 40 milli- 
meters long, from N, lat. 34° 40’, W. lon, 24° 20’. His type, as well as the Messina speci- 
men examined by us, has a luminous plate on the top of the caudal peduncle. 


MYCTOPHUM REINHARDTIL (LUTKEN). 
Scopelus Reinhardtii, LUTKEN, Spolia Atlantica, 11, 1892, 257, fig. 16. 


A species of Myetophum resembling M. Benoiti in general appearance, but having the 
anterolateral photophores much closer together than in that species, the foremost being, as in 
M. Benoiti, almost directly above the root of the ventral fin. The precaudals are well sep- 
arated, the posterior one considerably above the anterior, and touching the extremity of 
the lateral line. Pectoral long, faleate, extending quite to the lower mediolateral photo- 
phore, and almost to the vertical from the vent. The number of the superanals is 4-7+ 7-8. 

Radial formula: D. 11; A. 16. 

The two examples studied by Liitken were obtained from N. lat. 34° 22/, W. lon. 18° 
10’, and N. lat. 5° 31’, W. lon. 23° 15’, One of these had a luminous plate on the top of 
the caudal peduncle, the other a similar plate below. 


MYCTOPHUM REMIGER, Goopr and Bran, n.s. (Figure 84.) 


Depth of body is one-fourth of total length. Length of head 32 times in total length. 
Least height of tail about two-thirds of its greatest height. Snout very short, the upper 
and lower profile of the head being similar; its length a little less than one-half diameter 
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of eye. Eye large, nearly two-fifths length of the head. Intermaxillary reaches as far 
back as maxillary, nearly to angle of the preoperculum. Maxillary expanded posteriorly 
and concealed under large scales of cheek. Space between eye and hinder edge of pre- 
operculum one-third diameter of the eye. Origin of dorsal nearer tip of snout than root of 
caudal, being over eleventh scale of lateral line, aud nearly over origin of ventral. Base of 
dorsal two-thirds as long as head, and length of longest ray equals length of head without 
snout. Ventral does not quite reach vent. Pectoral as long as head, and reaches to above 
anal origin. Anal origin nearly under end of dorsal base. The length of anal base is a 
little greater than that of head. Caudal rather small and forked. 

Posterolaterals, 2, over break in superanal series and far apart, the anterior one, nearly 
over middle of anal fin, the posterior one about one scale in advance of the vertical from 
the root of the soft dorsal. Anterolaterals widely separated, the first obliquely in advance 
of and above the second, and touching or upon the lateral line; the second far behind the 
root of the ventral and over the interval between the first and second postventral photo- 
phores. Superanals 746, Radial formula: D.12; A. 21-22; L. lat. 38-42. 

This species is closely related to, if not identical with, M. Hygomii of Liitken. If they 
prove to be identical, Liitken’s name has priority. 

This species is described from eight specimens (No. 43792, U. S. N. M.) obtained at the 
surface by the steamer Albatross at station 2575, in 40° 34’ 18’ N. lat., 64° 09’ W. lon. 
They were attracted by the electric light. The largest example is 75, and the smallest 56 
millimeters in length. Six specimens (No. 38193, U. S. N. M.) were also taken by the Alba- 
tross at the surface at 7 p.m. at station 2727, in 36° 35/ N, lat., 74° 03! 80” W. lon.; speci- 
mens (No. 33482, U.S. N. M.) from station 2073, in 41° 54/ 15” N. lat., 65° 39’ W. lon., taken 
at the surface; No. 38171, U.S. N. M., from station 2724, in 36° 47’ N. lat., 73° 25’ W. lon., 
at a depth of 1,641 fathoms; No. 43795, U.S. N. M., from station 2742, in 37° 46/ 30” N, 
lat., 73° 56’ 30 W. lon., in 865 fathoms; No. 48974, U.S. N. M., from station 2731, in 
36° 45’ N. lat., 74° 28/ 30’ W, lon. (probably at surface); and No. 43795, U.S. N. M., from 
station 2719, in 38° 29/ N, lat., 71° 58” W. lon., at a depth of 1,536 fathoms. 

The Fish Hawk also obtained three examples (No, 28942, U.S. N. M.) from station 
1034, in 39° 56/ N. lat., 69° 26’ W. lon., at a depth of 146 fathoms. 


MYCTOPHUM HYGOMII, (LUTKEN), GoopE and BEAN. 
Scopelus Hygomii, LUTKEN, Spolia Atlantica, 11, 1892, 257, fig. 15. 


A species closely related to MW. remiger, Goode and Bean, if not identical with it, the 
arrangement of the photophores being very nearly the same, except that the anterolaterals 
are somewhat more widely separated vertically, the anterior and upper one being above the 
origin of the ventral, the posterior and lower one above the second post-ventral photophore. 
The pectoral, though long and falcate, does not extend so far back, not closely approaching 
either the most advanced of the mediolaterals or the vertical from the vent. The postero- 
laterals are much closer together than in J/. remiger, and the precaudals farther apart, the 
posterior one being relatively higher and placed nearly upon the extremity of the lateral 
line, instead of being quite below it, asin A. remiger. Number of superanals 7+6 or 5-646, 

Radial formula: D.12; A.19; P.14; V.8. 

Liitken had specimens from the following localities: N. lat. 38°, W. lon. 22° 20’; S. lat. 
35° 12’, BE. lon. 26°; S. lat. 39° 54’, B. lon. 41° 30’; between S. lat. 23° 30/, IE. Jon. 819, and 
S. lat. 24° 30’, E. lon. 75° 50’, 


BENTHOSEMA, Goode and Bean. 


This form differs from the typical Myctophum by the fact that the dorsal is considerably 
shorter than the anal, but overlaps it, reaching to the vertical from the middle. It has the 
body elongate, the caudal peduncle somewhat stout, the eyes large, the snout very short, 
with declivous upper profile; maxillaries considerably dilated behind; scales of the lateral 
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line considerably enlarged. Mediolaterals, 2, in subhorizontal line, continuous with the two 
anterolaterals. (30s, the ocean depth; s7za, a constellation of stars.) 

To this genus apparently belong, in addition to the type species, B. Miilleri (=B. gla- 
cialis, Reinhardt, as identified by Liitken), the two species described by Liitken now under 
the names Scopelus arcticus and Scopelus Colletti. The species described by us under the 
name Benthosema Giintheri is now referred to our modified genus Lampanyctus. 


BENTHOSEMA MULLERI, (GMELIN), Goopr and Bran. (Figure 85.) 


Salmo Miilleri, GMELIN’s Linnaeus, Systema Naturae, 1, 1788, 1378. 

Scopelus Miilleri, CoLttert, Norges Fiske, Tillaegsh. til Forh. Vid. Selsk., Christiania, 1874, 152.—Norske 
Nordhays Expedition, 1876-1878, Fiske, 1880, 158.—Goopr and BEAN, Bull. Mus. Comp. Zool. x. 

Scopelus glacialis, REINHARDT, Oversigt Kgl. D. Vid. Selsk. Nat. Math. Afh. Copenhagen, h., v1, cx, 1837.— 

Dansk. Vidensk. Selsk., 1838, vit, 115, 126.—NiLsson. Skand. Faun., Fisk., 483.—KréyeEr, Naturhist, 

Tidsk., 11, 1847, 230.—GaIMarRD, Voy. Skand., Poiss. Atl., pl. Xvi, fig. 2.—GUNTHER, Cat. Fish. Brit. 

Mus., v. 407; Challenger Report, xxu1, 96.—Liitken, Vid. Med. Nat., Foren., 1891, 204; Spolia Atlantica 

I, 1892, 251, fig. 8. 

Myctophum glaciale, JORDAN and GILBERT, Bull. xvi, U.S. N. M., 283. 

Height of body about equal to length of head, and is contained 4 times in total length; 
the depth of head about equal to its length. Eye large, its diameter more than one-third 
length of head. Snout very short, obtuse, with upper profile descending in a very strong 
curve. Cleft of mouth oblique; maxillary reaching to angle of preoperculum and terminat- 
ing in triangular dilation. Origin of dorsal a little nearer the tip of snout than root of 
caudal, and inserted well behind root of ventral. Pectoral very small, its length equal to 
diameter of eye. Ventral does not reach to the vent. Scales smooth, those of lateral line 
larger. A luminous spot on the angle of the preoperculum. Mediolaterals, 2, in subhori- 
zontal line continuously with the two anterolaterals; posterolateral, one, over break in series 
of anals. Superanals 6-748-9. Radial formula: D. 12-14; A. 16-15; V. 8, L. lat. 36-40. 

This species, until recently known only from the coast of Greenland and the northern 
shores of Norway, has been frequently taken since 1831 by the U.S. Fish Commission off 
the southern shores of New England, and also by the Blake at numerous stations mentioned 
below. Collett believes it to have been obtained by the Norwegian North Atlantic Expedi- 
tion in a dredge which was worked at a depth of 1,110 fathoms. ‘The depth of the west 
Atlantic was from 300 to 600 fathoms, and it was found as far south as the coast of South 
Carolina. The specimens are usually in a very soft and battered condition, indicating that 
they have been obtained ata considerable depth; and Collett found in the stomach of one of 
those examined by him an ostracod (Concacia borealis), which has never been found nearer 
the surface than at a depth of 300 fathoms. Giinther and Collett believe it to be truly 
bathybial, and the testimony of the Fish Commission explorers tends in the same direction 
with regard to these as to the majority of the other species of the family. 

Specimens of this species were obtained by the Blake from the following localities: 
One specimen from station Ccent, in 41° 34/ 30/’ N. lat., 65° 54’ 30/7 W. lon., at a depth of 
306 fathoms; three specimens from station CCCXXXIV, in 38° 20/ 30’ N. lat., 73° 26/ 40’ W. 
lon., at a depth of 395 fathoms; one specimen from station CccrXx, in 40° 11/ 40” N. lat., 
68° 22’ W. lon., at a depth of 304 fathoms; three specimens from station COCXXIx, in 34° 
39/ 40’ N. lat., 75° 14’ 40’ W. Jon., at a depth of 603 fathoms, and two specimens in bad 
condition from station CCOXXXI, in 35° 45/ 30’ N, lat., 74° 48’ W. lon., in 263 fathoms. 

Specimens were received from the Fish Hawk as follows: Three specimens (No. 28851, 
U.S. N. M.) from station 952, in 39° 55! N. lat., 70° 28’ W. lon., at a depth of 396 fathoms; 
two specimens (No. 28950, U.S. N. M.) from station 1029, in 39° 57’ N. lat., 69° 16’ W. lon., 
at a depth of 458 fathoms, and three specimens (No, 28839, U.S. N. M.) from station 953, 
in 39° 52/ 30” N. lat., 70° 17/ 50” W. lon., at a depth of 724 fathoms. Also by the Albatross 
at the following stations: Ten specimens (No. 32672, U.S. N. M.) from station 2002, in 37° 
20/42” N, lat., 749 17/ 36” W. lon., at a depth of 641 fathoms; four specimens (No. 35643, U. 
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S. N. M.) from station 2187, in 39° 49’ 30” N. lat., 71° 10’ W. lon., at a depth of 420 fathoms; 
eight specimens (No. 32665, U.S. N. M.) from station 2001, in 37° 46/30” N. lat., 74° 00/ 
W. lon., at a depth of 519 fathoms; five specimens (No. 33473, U.S. N. M.) from station 
2083, in 40° 26 40” N, lat., 67° 05/ 15’ W, lon., at a depth of 959 fathoms; three specimens 
from station 2110, in 35° 12' 10’ N, Jat., 74° 57’ 15’” W. lon., at a depth of 516 fathoms; one 
specimen from station 2428, in 42° 48’ N, lat., 50° 55’ 30” W. lon., at a depth of 826 fathoms; 
- one specimen from station 2470, in 44° 47’ N, lat., 56° 33’ 45” W. lon., at a depth of 224 
fathoms; one specimen (No. 32666, U.S, N. M.) from station 2003, in 37° 16’ 30’ N. lat., 74° 
20' 36” W. lon., at a depth of 641 fathoms; two specimens from station 2561, in 39° 38’ N. 
lat., 71° 42’ W. lon., at a depth of 500 fathoms, and two specimens from station 2532, in 40° 
34’ 30” N. lat., 66° 48’ W. lon., at a depth of 705 fathoms; from station 2023, in 37° 48/ 
N. lat., 74° 01/ 30” W. lon., at a depth of 377 fathoms; from station 2045, in 40° 04/ 20” N. 
lat., 68° 43’ 50” W. lon., at a depth of 373 fathoms; No. 35613, U.S. N. M., from station 
2201, in 39° 39/ 45” N, lat., 71° 35’ 15” W. lon., at a depth of 538 fathoms; from station 
2587, in 39° 02’ N. lat., 72° 38’ W. lon., at a depth of 404 fathoms; No. 33313, U. S. N. M., 
from station 2039, in 38° 19! 26” N, lat., 68° 20’ 20” W. lon., at a depth of 2,369 fathoms; 
No. 33470, U.S. N. M., from station 2076, in 419° 13’ N, lat., 66° 00/ 50 W. lon., at a depth 
of 906 fathoms; No. 33503, U.S. N. M., from station 2094, in 39° 44’ 307 N. lat., 71° 04’ W. 
lon., at a depth of 1,022 fathoms; No. 35454, U.S. N. M., from station 2188, in 39° 54/ 30” 
N. lat., 71° 08’ W. lon., at a depth of 235 fathoms; No. 33299, U. S. N. M., from station 
2050, in 39° 42/ 50” N. lat., 69° 21’ 20’ W. lon., at a depth of 1,050 fathoms; No. 33394, U 
S. N. M., from station 2075, in 41° 40’ 30’ N, lat., 66° 35’ W. lon., at a depth of 855 fathoms; 
No. 33284, U. S. N. M., from station 2034, in 39° 27’ 10” N. lat., 69° 56’ 20’ W. lon., in 
1,346 fathoms; from station 2427, in 42° 46’ N. lat., 51° 00’ W. lon., in 523 fathoms; from 
Station 2546, in 39° 53/ 30” N. lat., 70° 17’ 30” W. lon., in 538 fathoms, and No. 33547, U.S. 
N. M., from station 2101, in 39° 18/ 30” N, lat., 68° 24’ W, lon., in 1,686 fathoms. 

Still other specimens were obtained by the Fish Hak from the following localities: No. 
28884, U.S. N. M., from station 994, in 39° 40/ N. lat., 71° 30/ W. Jon., at a depth of 368 
fathoms; No. 28774, U. S. N. M., from station 936, in 39° 46/30” N, lat., 69° 47/ W. lon, 
at a depth of 705 fathoms; No, 28935, U.S. N. M., from station 1051, in 39° 57’ N, lat., 69° 
19’ W. lon., at a depth of 538 fathoms; No. 31757, U.S. N. M., from station 1125, in 40° 03/ 
N. lat., 68° 56’ W. lon., at a depth of 291 fathoms; No, 28877, U.S. N. M., from station 995, 
in 89° 40’ 30” N. lat., 71° 31/ W. lon.. at a depth of 358 fathoms; No. 31583, U.S. N. M., 
from station 1096, in 39° 53/N, lat., 69° 47’ W. lon., at a depth of 317 fathoms; Nos, 26139, 
26091, and 26131, U. S. N. M., from station 880, in 39° 48/ 30” N. lat., 70° 54’ W. lon., at 
a depth of 2524 fathoms; No. 28945, U.S. N. M., from station 1030, in 39° 58’ 30’ N, lat., 
69° 15’ W. lon., at a depth of 337 fathoms; No. 28775, U. 8S. N. M., from station 937, in 39° 
49! 25’ N, lat, 60° 49’ W. lon., at a depth of 506 fathoms; No. 26090, U.S. N. M., from sta- 
tion 881, in 39° 46’ 30” N. lat., 70° 54’ W. lon., at a depth of 325 fathoms; No. 26169, U.S. N. 
M., from stations 891, in 39° 46’ N, lat., 71° 10’ W. lon., at a depth of 480 (?) fathoms, and 
893, in 39° 52’ 20’ N. lat., 70° 58’ W. lon., at a depth of 372 fathoms; No. 31585, U.S. N. 
M., from station 1095, in 39° 55’ N, lat., 69°47! W. lon., at a depth of 321 fathoms; from sta- 
tion 1157, in 40° 14’ N. lat., 70° 29/15” W. lon., at a depth of 62 fathoms; No. 31779, U. S.N. 
M., from station 1141, in 39° 32/ N. lat., 719 57’ W. lon., at a depth of 389 fathoms; No. 
28783, U. S. N. M., from station 938, in 39° 51’ N. lat., 69° 49’ 15’ W. lon., at a depth of 
317 fathoms, and No. 31764, U. 8S. N. M., from station 1140, in 39° 34’ N, lat., 719 56’ W. 
lon., at a depth of 373 fathoms. And by the Albatross, from station 2554, in 39° 45! 30” 
N. lat., 70° 40’ 30” W. lon., at a depth of 445 fathoms; from station 2569, in 39° 26’ N, lat., 
68° 03’ 30” W. Ion., at a depth of 1,782 fathoms; at the surface at station 2528, in 41° 47’ 
N. lat., 65° 37/ 30’ W. lon., and at the surface in about 39° N, lat., 72° W. lon. 

Liitken is disposed to believe that the two Mediterranean species, Scopelus Heidert and 
Scopelus Veranyi are very closely allied to this species. 
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BENTHOSEMA ARCTICUM, (Lirken), Goopr and Bran. 


Scopelus articus, LUTKEN, Spolia Atlantica, 11, 1892, 249, Fig. 6. 

A species apparently more closely related to B, Miilleri than to any other form, but 
having no posterolateral photophore and no break in the series of superanals, the number 
of which is fifteen or sixteen. It has two mediolaterals in subhorizontal line, continuous 
with the two anterolaterals. It is a much shorter-bodied form than B, glacialis, and has a 
much shorter and higher first dorsal. Liitken’s figure shows only one opercular photophore, 
instead of two, which are customary. Radial formula: D. 9; A.17; P. 14; V.8. 

Liitken’s types were four specimens obtained from Greenland and one from Davis’s 
Strait. Two of them have a large supracaudal luminous plate, and three others small 
infracaudal luminous plates. 


BENTHOSEMA COLLETTI, (LUTKEN), Goopr and BEAN. 


Scopelus Colletti, LSTKEN, Spolia Atlantica, m1, 1892, 249, Fig. 7. 

A species having the photophores arranged somewhat as in B. arcticum, but with the 
two mediolaterals in a subvertical line continuous with the last of the ventral photophores, 
instead of approximately with the anterolaterals. There is no posterolateral photophore. 
The superanals are in acontinuous row, 16-17 in number. Head somewhat blunt; pectoral 
short, as in B. arcticum, reaching about to the vertical from the origin of the first dorsal. 

Radial formula: D.15; A. 21; L. lat. 38. 

This species is described from a single specimen in the Museum at Christiania, obtained 
from the Pacific, 600 miles west of Cape Horn. 


LAMPANYCTUS, Bonaparte. 


Lampanyctus, BONAPARTE, Faun, Ital., fase, xXvu.—GUNTHER, Cat. Fish. Brit. Mus., v, 414 (as subgenus). 
Myetophid fishes, with long head, conical snout, limb of preopereulum oblique; dorsal 
about equal to or shorter than anal, and not overlapping. Lateral line not much enlarged. 
Seales cyeloid, smooth. No orbital spines. Scales smooth, those in the lateral line scarcely 
larger than the others. Maxillary scarcely dilated behind. Precaudal photophores 4 or 2+1. 


KEY TO THE SPECIES OF LAMPANYCTUS. 


I. Pectorals long; precaudals in two groups (2-++1, 3+-1, or 24-2), the last on or near end of lateral line. 
A. Mediolaterals 2; posterolaterals 2, nearly under soft dorsal. 
1. D. 12-18; A. 14-15; L. lat. 38-9; superanals 6-8+8-12 ................--.---.---- L, CROCODILUS, 
2. D. 13; A. 15; L. lat. 32-3; superanals 7-+-6 .......... Bloc comleiswic eclosion he cmemecieneeinee L. ALATUS. 
B. Mediolaterals 3; posterolaterals 2, in advance of soft dorsal; precaudals 3-+-1. 
1, D. 12-13; A. 14-13; L. lat. 36; superanals 5++5. 
a, Anterolaterals 2; pectoral extending beyond mediolaterals and to middle of anal........... 
L. GUNTHERI. 
2. D. 12-13; A. 13; L. lat. (?); superanals 7-+-5. 
a, Anterolaterals none; pectoral not reaching mediolaterals or origin of anal. .... L. WARMINGII. 
II. Pectorals long; precaudals 4, in continuous, nearly horizontal, row, not approaching end of lateral line. 
A. Mediolaterals 2; posterolaterals 2, nearly under soft dorsal. 
1, D. 12; A. 16; L. lat. 38; superanals 7-++8. 
a, Anterolaterals 3, horizontal, nearly in line with lowest mediolateral........... L. GEMMIFER. 
IL. Pectorals short; precaudals 4, in low, nearly horizontal line, not approaching end of lateral line. 
A. Mediolaterals 3. 
1. Posterolaterals 2, in advance of soft dorsal. 
a. D214; A..12° iL. lat..353 superanals4-5--5-6.- 22-2 soc cens-eooe ase see eeee eee L. GEMELLARIU, 
Db. -D..12-13;; A. 19; 1. lat. 33; superanals 64-5). ¢.0- sccse soe eserecseenneemecees L. CG2RULEUS. 
2. Posterolateral 1, placed under soft dorsal. 
a. D. 12° A. 12-13; L, lat. 36: superanals 5-7-15. ... 22. 2 e 2. ce enw cece cence -2ee-- L. LACERTA. 
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LAMPANYCTUS CROCODILUS (Risso), Goopr and BEAN. (Fig. 86.) 


Gasteropelecus crocodilus, Risso, Ichthyologie de Nice, 1810, 357. 
Scopelus crocodilus, Risso, Mem. Accad. Sc. Turin., xxv, 1820, 265, Pl. x, Fig. 1; Hist. Nat. Europe Méridi- 
anale, 1826, 111, 466.—RarraELE, Mitt. Zodl. Stat. Naples, rx, 184, Pl. vir, Fig. 10. 


Height of body one-fifth of total length; length of head two-sevenths. Least depth 
of tail slightly greater than half the height of body. Head three-fifths as high as long. 
Hye moderate, contained 5 times in length of head. Posterior margin of preoperculum 
obliquely descending backwards as in L. gemellarii, but in an even sharper angle, to allow 
for the expansion of the enormous reptile-like mouth. The mouth is slightly oblique, 
curved; the maxillary reaches nearly to the angle of the preoperculum, and is but slightly 
dilated behind. Origin of the dorsal fin in advance of a point midway between the ex- 
tremity of the snout and the root of the caudal by a distance equal to space from lobe of 
snout to posterior margin of orbit and placed farther back than usual in relation to the 
ventrals, its origin being above the axil of the latter. Caudai large, fureate. Pectoral 
lanceolate, long, and strong, its tip extending to the vertical from the middle of the 
dorsal. Scales smooth, those of the lateral line very slightly enlarged. 

Mediolateral photophores, 2; posterolaterals, 2, one above the other, or nearly so. 
Precaudal photophores in two groups, 2+1 or 3+1, the last at the end of the lateral 
line. Number of superanals 648. Radial formula: D. 12-13; A. 14; L. lat. 38-39. 

This, one of the rarest of scopelids, has been obtained only from the Mediterranean, in 
the vicinity of Nice. Giglioli obtained it at Messina in September, 1878. The National 
Museum has one (No. 40049) from Nice, obtained from the Florence Museum. 


LAMPANYCTUS ALATUS, GoopE and BEAN, n. 8. (Figure 92.) 


Height of the body 5 times in total length (without caudal); length of head 34 times, 
Least depth of tail about one-half greatest height of body. Eye large, its diameter equal 
to one-third of length of head. Snout short; upper and lower protile deeply curved, and 
with a median crest; its length less than one-half diameter of eye. Mouth large; length of 
upper jaw equal to greatest depth of body. Origin of dorsal nearer to tip of snout than to 
root of caudal. Pectoral fin very long, reaching to at least middle of anal base. Ventral 
short, not reaching to origin of anal. Anal origin under end of dorsal. Caudal moderate 
and deeply forked. A small phosphorescent body on the upper and lower edges of the tai! 
at the root of the caudal; length of lower patch a little greater than diameter of eye. 

Mediolateral photophores, 2; posterolateral, 2, the latter one above the other or nearly 
so. Precaudals in two groups, 2+1 or 3+1, the last at the end of the lateralline. Postero- 
laterals nearly under soft dorsal. Number of superanals, 7+6. 

Radial formula: D. 13; A. 17-18; L. lat. 32-33, 

This species is described from three specimens (No. 43769, U S, N. M.), the largest 55 
millimeters in length, with an imperfect tail, taken by the Albatross from station 2393, in 
28° 43’ N, lat., 87° 14’ 30” W. lon., 525 fathoms. 


LAMPANYCTUS GUNTHERI, GoopeE and BEAN, n. s. (Figure 90.) 


Height of body contained 53 times in total without caudal. Body much compressed. 
Length of head is contained 32 times in total. Least depth of tail one-half greatest depth 
of body. Eye nearly 4 times in length of head. Snout short, about one-half diameter of 
eye. Mouth oblique, very large, the maxilla extending nearly to angle of preoperculum. 
Maxilla very little dilated posteriorly. Length of upper jaw about two-thirds that of head. 
Dorsal origin a little nearer to tip of snout than to root of ventral, immediately over origin 
of ventral and eleventh or twelfth scale of lateral line. Anal origin under the sixteenth 
scale of lateral line, its base short, about two-thirds length of head. Adipose fin present, 
small, entirely behind the base of the anal. Nine rows of scales between its posterior 
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margin and the root of the caudal. Pectorals very long, reaching to above middle of anal. 
Ventral reaches almost to anal origin. Caudal moderate, well forked. Mediolaterals, 3; 
posterolaterals, 2. Precaudals, 3-4, the last at the end of the lateral line. Posterolaterals 
in advance of the first dorsal, forming a gently curved series continuous with anterior half 
of broken superanal series. 

Radial formula: D. 13; A. 15. Seales, 36, 

A single specimen (No. 43777, U.S. N. M.), 52 millimeters in length, was obtained by 
the Gloucester fleet, it being No. 199 of the Gloucester series. 

The species is dedicated to the author of the Catalogue of the Fishes of the British 
Museum and the Fishes of the Challenger, monumental works, which are the foundations of 
ichthyological work in the last half of the nineteenth century. 


LAMPANYCTUS WARMINGII, (LiTKeN), GoopE and BEAN. 


Scopelus (Notoscopelus) Warmingii, LUTKEN, Spolia Atlantica, 11, 1892, 259, fig.19. 

A species closely allied to Lampanyctus Giintheri, having long pectorals, and precaudals 
341, the last at end of lateral line. Superanals, 7+5. Radial formula: D. 12; A. 13. 

This species is distinguished from L. Giintheri by having one more precaudal photo- 
phores in the first group and by having a shorter pectoral, which does not reach to the 
origin of the anal, while in L. Giintheri it extends far behind the end of the pectoral and 
nearly to the middle of the base of the anal. The posterolaterals, one or two in number, 
are continuous in the gently curved series of the anterior half of the broken superanal series. 


LAMPANYCTUS GEMMIFER, Goopr and Bran, n.s. (Figure 88). 


Height of body is contained 54 times in total length; length of head 3% times. Least 
depth of tail two-thirds height of body. Eye large, nearly one-fourth length of head. Dis- 
tance between posterior margin of orbit and preopercular edge equals diameter of eye. 
Snoutobtuse, very short, its length less than half diameter ot eye. Maxillary scarcely dilated 
behind. Origin of dorsal midway between tip of snout and dorsal mirror. Base of dorsal 
equal to length of postorbital part of head, and about equal to longest dorsal ray. Ventral 
origin slightly in advance of dorsal origin. Pectoral reaches slightly beyond origin of anal. 
Scales smooth, those of the lateral line scarcely larger than others. Mediolateral photo- 
phores, 2; posterolaterals, 2, the latter one above the other, or nearly so. Precaudals, 4-5 
in nearly horizontal though curved row, the last far below the end of the lateral line. 
Anterolaterals, 3, in nearly continuous line with lowest prepectoral and mediolaterals. Num- 
ber of superanals 7-8. The pearly mirror upon the upper edge of the caudal peduncle as 
long as the eye, and much longer than the one extending from the end of the anal to the 
root of the caudal; slender and narrow, two-thirds as Jong as the head. 

Radial formula: D. II, 12; A. II, 16, V.8, P. 15,16. Scales 5, 38, 5. 

Gill rakers, 6 above and 12 below angle of first arch; longest two-thirds as long as eye. 

A single individual (No, 35604, U.S. N. M.), the type of the species, 74 inches in length, 
was taken by the Albatross at station 2201, in 39° 39/ 45” N, lat., 71° 35’ 15” W. lon., at a 
depth of 538 fathoms. Scopelus Bonapartii of Cocco and Bonaparte is nearly allied. 


LAMPANYCTUS GEMELLARII, (Cocco), GoopE and Bran. (Figure 87.) 


Nyctophus Gemellarii, Cocco, Aleuni Salmon, 1840, 26, pl. m1, fig. 9 (Nittofo di Gemellaro). 
Myctophum Gemellarii, BONAPARTE, Faun. Ital. Pese. fase. 37, Xxxvu, pl. 
Scopelus Gemellarii, CUVIER and VALENCIENNES, Hist. Nat. Poiss., xxu, 445.—GUNTHER, Cat. Fish. Brit. Mus., 
v, 415.—G1GLIOLI, Elenco, 101.—RarraxEiE, Mitt. Zool. Stat. Naples, 183, pl. vu, fig. 8. 
Scopelus uraeoclampus, Faccroa, Naturalista Siciliano. 
Height of body one-fourth of total length; length of head contained 34 times in total 
length. Least depth of tail one-half the height of body. Height of head equal to distance 
from anterior margin of pupil to end of opercular flap. Eye moderate, its diameter 3% in 
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length of head. Snout moderate, with obtuse tip. Cleft of mouth slightly oblique, curved 
downward below eye. Origin of dorsal slightly in advance of origin of ventral; equidistant 
from origin of adipose dorsal and anterior margin of orbit. Pectoral half as long as ventral. 
Dorsal much taller and longer than anal, but closely resembling it in form. 

Mediolateral photophores, 3; anterolaterals, one or two, the former in an obliquely verti- 
cal row, as in UW. punctatum. Precaudals in low, horizontal line. A single posterolateral in 
front of soft dorsal. Superanals, 4-5, 5-6. Radial formula: D. 14; A. 12; L. lat, 35, 

This species, described by Cocco, from Sicily, and named by him in honor of Dr. Carlo 
Gemellaro, of Catania, a local geologist of note, has been found only about Messina, where 
it is regarded as very rare, although Giglioli obtained nine individuals at the time of his 
great capture of scopelids, in September, 1878. One of these (Cat. No. 44170, U.S. N. M.) 
was given by him to the National Museum. 

LAMPANYCTUS CAERULEUS, (KLUNZINGER), GOODE and BEAN. 
Scopelus ceruleus, KLUNZINGER. 
Scopelus (Notoscopelus) ceruleus, LUTKEN, Spolia Atlantica, 260, fig. 20. 

A species apparently closely related to L. Gemellarii, though somewhat more slender, as 
shown in the figure of Liitken. The main point of difference appears to be in the compar- 
atively elongate anal fin, which contains nineteen rays instead of twelve, as in LZ. Gemel- 
larii, but the figure given by Liitken does not show an elongate anal fin. 


LAMPANYCTUS LACERTA, Goopr and BEAN, n. 8. (Figure 89.) 


Height of the body one-fifth total length (withoutcaudal); length of head 53 times in total; 
greatest depth of head two-thirds of its length. Eye moderate; its diameter contained 34 
times in length of head. Snout somewhat obtuse, rounded, with strong keel; its length 
about one-half diameter of eye. Cleft of mouth somewhat oblique, maxillary reaching to 
angle of preoperculum and somewhat dilated. Origin of dorsal is much nearer tip of snout 
than root of caudal. Pectoral slender, its middle rays elongate. Ventrals inserted slightly 
behind the origin of dorsal, and reach to base of first anal ray. Anal inserted behind end 
of dorsal base. Caudal large, forked. Photophores arranged somewhat asin I, punetatum. 

Mediolaterals, 3; posterolateral, 1; the former in an obliquely vertical row, as in J. 
punctatum, the latter under the soft dorsal. Precaudals in low horizontal line. Number of 
superanals 7+5. Three large pits in the mandibles also show luminous qualities. Color, 
apparently light brown; the scales opalescent. 

Radial formula: D. 13; A. 15; L. lat. about 36. 

This species is described from three specimens (No, 43778, U.S. N. M.) obtained by the 
Albatross from station 2401, in 28° 38/ 30” N, lat., 85° 52’ 30” W. lon., at a depth of 142 
fathoms. The Albatross also obtained specimens from the following localities: No. 43779, 
U.S.N.M., from station 2548, in 39° 56’ N. lat., 70° 14’ 30” W. lon., at a depth of 200 
fathoms; No. 43780, U. S. N. M., a very fine specimen, 57 millimeters in length, taken at 
the surface at station 2300, in 35° 41/ 30’ N, lat., 74° 48/ 30” W., lon., in 671 fathoms; No. 
43801, U. 8S. N. M., from station 2583, in 39° 50/ 45’ N. lat., 719 43’ W. lon., in 131 fath- 
oms; and at surface, after dark, at station 2426, in 36° 01/ 30” N, lat., 749 47/ 30” W. lon. 

The Fish Hawk obtained an individual (No. 28733, U.S. N. M.) at station 925, in 39° 
55’ N. lat., 70° 47’ W. lon., at a depth of 224 fathoms; and also specimens (No, 28893, U.S. 
N. M.) from station 1026, in 39° 50! 30” N. lat., 71° 23’ W. Jon., at a depth of 182 fathoms. 


CERATOSCOPELUS, Giinther. 
Ceratoscopelus, GUNTHER, Cat. Fish. Brit. Mus., Vv, 1864, 405 and 412 (as subgenus). 

Myctophid fishes, having the dorsal and anal fins touching the same vertical, but 
scarcely overlapping. Scales of the lateral line somewhat enlarged. Head long; limb of 
preoperculum oblique; snout conical and snake-like. Orbital spines present. No luminous 
glands on head or tail. Precaudal photophores 1. 

19868—No. 2 6 
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CERATOSCOPELUS MADERENSIS (Lowe). (Figure 91.) 

Scopelus maderensis, LOWE, Proc. Zobl. Soc., 1839, 87; 1850, 250; Trans. Zod]. Soc., m1, 14 (types from Ma- 
deira, now preserved in the British Museum).—RaAFFaELE, Mitt. Zo61l. Stat. Naples, 1x, 184, Pl. vu, Fig. 
9.—LUTKEN, Vid. Med. Naturh. Foren., 1891, 208.—GtnTuer, Cat. Fish, Brit. Mus., v, 412. 

Scopelus Bonapartii, Cuvier and VALENCIENNES, Hist. Nat. Poiss., Xx, 449.—JOHNSON, Ann. and Mag. Nat. 
Hist., X, 1862, 281 (specimens from Madeira). 

Height of body one-fifth of total length; length of head nearly one-third. Least height 
of tail nearly one-half greatest height of body. Snout moderate. Mouth large, oblique; 
jaws equal. Maxillary very slightly expanded behind. Ventral reaches to vent, and pec- 
toral almost as far back as ventral. Anal origin under about nineteenth scale of lateral line. 

Radial formula: D.13; A. 12; L. lat. 34-36 (36 in the specimen examined). 

This species, as described by Lowe from Madeira, and afterwards obtained by Johnson 
from the same locality, has also been found in the Mediterranean. The National Museum 
has specimens from Messina, presented by the Royal Zoédlogical Museum of Florence. A 
single specimen (No. 32811, U. 8S. N. M.) examined by us was obtained by the Atbatross 
from station 2014, in 36° 41/05” N. lat., 74° 38/ 55” W. lon., at a depth of 373 fathoms, in 
1883. The range of this species is thus extended westward nearly 4,000 miles. 

Two individuals (No, 21690, U.S. N. M.; No. 199, Gloucester Donations), the longer 
80 millimeters in length, the other 68 millimeters, were taken by one of the Gloucester fish- 
ing vessels on the fishing banks. Also, No. 21689, U. 8S. N. M. (No. 219, Gloucester Dona- 
tions), 75 millimeters in length. Additional specimens (No. 28978, U.S. N. M.), in very bad 
condition, were taken by the Fish Hawk from station 1038, in 39° 58’ N, lat., 70° 06’ W. 
lon., at a depth of 146 fathoms. An example (No. 28934, U.S. N. M.), 72 millimeters in 
length, was taken by the Fish Hawk from station 1031, in 39° 57’ N. lat., 69° 19’ W. lon., at 
a depth of 255 fathoms; two (No. 33564, U. S. N. M.), from station 2101. in 39° 18/ 30” N, 
lat., 68° 24’ W. lon., at adepth of 1,686 fathoms; and a single individual (No. 43810, U.S, 
N. M.), from station 1044, in 38° 37’ N. lat., 73° 12’ W. Jon., at a depth of 224 fathoms; 
another (No. 43776, U. 8S. N. M.), from station 2528, surface (electric light). 


NOTOSCOPELUS, Giinther. 
Notoscopelus, GUNTHER, Cat. Fish. Brit. Mus., v, 1884, 405, 411 (as subgenus). 

Myctophids, with the dorsal fin much longer than the anal, and overlapping the anterior 
half of the latter. Body elongate. Snout obstusely conical; jaws equal in front; cleft of 
mouth nearly horizontal; maxillary not dilated behind. No luminous glands on head or tail. 
Arrangement of photophores irregular: anterolaterals, 1 or none; mediolaterals, 2 or 3; 
posterolaterals, 1, 2, or 3. Precaudals 2+1, the last one high up, and between the flap of 
the operculum and the lateral line. 

The type of this genus is Lampanyctus resplendens, Richardson. The Eigenmanns have 
set apart as a new genus, under the name ‘“ Catablemella,” a form characterized by the low 
pectorals,” the type being Notoscopelus brachychir. (Proce. Cal. Acad. Sci., 2d ser., M1, 24.) 

The National Museum has specimens from Nice (Cat. No. 40057, U.S. N. M.), sent by 
the Royal Museum at Florence, labeled ‘‘ Scopelus elongutus,” which evidently belong to this 
genus, having 21 rays in the dorsal, 17 or 18 in the anal, the height of the body contained 
5 times in its length, and the eye one-fourth the length of the head. They would appear to 
be closely related to NV. resplendens, which, however, has not hitherto been announced from 
the Mediterranean. This form is evidently that described and figured by Costa. 

KEY TO THE SPECIES OF NOTOSCOPELUS. 
I. Mediolaterals 3, in curved, subvertical line. Posterolaterals 2-3. 
A. Posterolaterals 2, horizontally side by side. Precaudals 2+1. 
1. Last posterolateral in advance of soft dorsal. Pectoral strong, faleate. 


a, D. 21-245" A. 18.15. Dat.'38: Superanals 16... 222).22-2:+-coec cess ee eeenmeees N. RESPLENDENS. 
2. Posterolaterals under soft dorsal. Pectoral weak and short. 
a Di2l;) A. 20.0. lat. 425 Sauperanals'8=-85.-222 52-2. - ase seees aoesee eee ate sees N. QUERCINUS. 


b. D. 16; A. 14. L. lat. —. Superanals 9--7.. <5. <.~ ccc cu wcceceecesis-seione N. MARGARITIFERUS. 
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I. Mediolaterals 3, in curved, subvertical line.—Continued. 
B. Posterolaterals 2, horizontally side by side. Precaudals 24-2. 
1. First posterolateral under soft dorsal, second behind it. 
a, D, 21-24; A. 17-18. L. lat. —. Superanals 8-7-++6-7...............N. ELONGATUS (of Liitken i 
C. Posterolaterals 3, horizontally side by side. Precaudals 2+1. 
1. Last posterolateral under soft dorsal. Pectoral short and weak. 
a. D. 20-21; A. 16. L.lat. 46. Superanals 9+-4.......... 00.0002 2 eee eee cee ece ee N. castTanevs. 
II. Mediolaterals 2. Posterolateral 1, 
A. Precaudals 2+-1, the last at end of lateral line. 
1. Posterolateral 1, in advance of soft dorsal. 
aD 205) A018: Le lat. 36, Superanals 7--4 (9). -...-.2- oc-tccccce-sce ccc ceue N. CAUDISPINOSUS. 
NOTOSCOPELUS RESPLENDENS (RicHaRDsON). (Figure 94.) 
Lampanyctus resplendens, RICHARDSON, Voy. Ereb. and Terr., Ichth., 42, pl. 27, figs. 16-18.—CuvieR and 
VALENCIENNES, XXII, 452. 
Scopelus resplendens, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 415. 
Scopelus crocodilus, CUVIER and VALENCIENNES, XX11, 447 (not Risso). 

Height of body 5 times in total length (without caudal); length of head 34 or 32; least 
depth of tail more than one-half height of body. Hye moderate; distance between posterior 
margin of orbit and preopercular edge less than diameter of eye. Posterior margin of pre- 
operculum descending obliquely backwards. Snout obtusely conical, with jaws equal in 
front. Cleft of mouth nearly horizontal. Maxillary reaches to angle of preoperculum and 
scarcely dilated behind. Origin of dorsal midway between the extremity of snout and 
adipose fin, and. above root of ventral; its last ray above middle of anal. Pectoral fin 
shorter than ventral, and not extending beyond its root. Scales perfectly smooth, those of 
lateral line rather larger than others. 

Mediolaterals 3, in curved subvertical line; posterolaterals 2, horizontally side by side, 
the posterior one in advance of the soft dorsal. Precaudals 2+1, the last slightly below 
the end of the lateral line. Radial formula: B. 8; D, 21-24; A.18; V.8; scales 3 | 38 | 5. 

This species was described from the Gulf of Guinea. It is very desirable that the 
Bohusliin species should be examined, as well as those in the museum at Milan. 


NOTOSCOPELUS QUERCINUS, Goopr and BEAN, n.s. (Figure 97.) 

Height of body 53% in total length; length of the head 33-4. Eye moderate, contained 
nearly 4 times in length of head (54 in eye). Snout short, about one-half as long as the 
diameter of the eye. Mouth oblique, and very large, the maxillary extending to angle 
of preoperculum. Length of upper jaw about four-fifths that of head. Origin of dorsal 
much nearer tip of snout than root of caudal, being over the twelfth scale of the lateral line 
and immediately above origin of ventral; length of its base equals that of head, and longest 
ray two-thirds as long as head, its end over seventh ray of anal. Pectoral short, not 
reaching to origin of ventral. Anal origin about under twenty-first scale of lateral line; 
the length of the base equals that of head without snout, and the longest ray is about one- 
half as long as head. Adipose fin very slender, its distance from end of dorsal equaling 
one-half length of head. Caudal moderate, deeply forked. 

Mediolaterals 3, in curved subvertical line; posterolaterals 2, under the soft dorsal; pre- 
caudals 2+1, the last below the end of the lateral line. One of the precaudals very high 
up, between the flap of the operculum and the lateral line. 

Radial formula: D. 21-24; A. 19-20; L. lat. 42. 

The species is described from a specimen (No. 43789, U.S. N. M.; No. 822, Gloucester 
Donations), 125 millimeters in length, taken by one of the Gloucester fishing vessels. 

ne Albatross obtained a specimen (No. 43790, U.S. N. M.) from station 2731, in 36° 
45’ N. lat., 74° 28’ W. lon., at a depth of 781 fathoms, and also a young specimen (No. 
43791, U.S. N. M.), at the surface by electric light, at station 2528, in 41° 47’ N. lat., 67° 
37 30” W. lon., at a depth of 677 fathoms. 

This species is very closely allied to Scopelus elongatus, as figured by Raffaele (Mitt. Zool. 
Stat. Naples, 1x, 185, pl. vu, fig. 11), and also agrees with a specimen sent (from Nice) 
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under that name by the Florence museum. We should identify our specimens with the 
S. clongatus of Costa, but for the unsettled state of opinions among Huropean ichthyologists. 
Steindachner, Vinciguerra, Raffaelle, and Collett seem all disposed to recognize but one 
species of Notoscopelus. We think we have distinguished four, but possibly our series is 
not sufficiently complete to justify us in positive opinions. Z 
NOSTOSCOPELUS MARGARITIFERUS, GoopE and BEAN, nis. (Figure 98.) 

Height of body one-fifth of total length (without caudal); length of head one-fourth. 
Least height of tail one-half of greatest height of body. Snout very short and compressed 
irto a keel on its upper edge; its length scarcely more than one-half diameter of the eye. 
Gill vakers, 9 or 10 above the angle, about 16 below; the longest about two-thirds the 
diameter of eye. Eye moderate, about one-fourth length of head. Intermaxillary reaches 
almost to angle of preoperculum. Space between eye and hinder edge of preoperculum 
much less than diameter of the eye. Origin of dorsal much nearer tip of snout than 
root of caudal. Length of dorsal base nearly one-third of total (without caudal); origin of 
dorsal about over ninth scale of lateral line, and in same vertical with origin of ventral. 
The ventral does not quite reack to origin of anal. Pectoral very short, its length only 
one-third that of head. No adipose dorsal. Anal origin under eighteenth scale of lateral 
line. The base of the fin is as long as head without snout. Caudal moderately forked. On 
top of the caudal peduncle a long, linear mirror, nearly one-half as long as head, its width 
about one-third of its length. Several large phosphorescent spots on inner edge of mandi- 
ble, a large one near angle of preoperculum 

Mediolaterals, 3, in curved, subvertical line. Posterolaterals, 2, under soft dorsal. 
Superanals 9+7. Precaudals 2+2, the last below end of lateral line. 

Radial formula: D, 16; A, 14. 

A specimen of this species (No. 45775, U.S. N. M.; No. 933, Gloucester Donations) was 
taken off Banquero by the schooner Alice M. Williams. Another specimen (No, 43774, U. 
S. N. M.; No. 404, Gloucester Donations) has also been obtained. 


NOTOSCOPELUS CASTANEUS, Goove and BEAN, n. 8s. (Figure 95.) 


Depth of body 54in total length; length of head, fourtimes. Eye moderate, its diameter 
nearly four in length of head, and more than twice in length of snout. Mouth exceedingly 
wide, oblique, with jaws equal; maxillary extending backwards almost to angle of preoper- 
culum. Intermaxillary as long as maxillary, and toothed throughout its entire length. 
Maxillary very little expanded posteriorly. Origin of dorsal fin very much nearer tip of 
snout than root of caudal, being as far from snout as from front of pearl-colored patch on 
top of tail; origin somewhat in advance of origin of ventral; base is considerably longer than 
head; the longest ray equals length of postorbital part of head. Caudal deeply forked. 
Pectoral small, and does not reach nearly to ventral; its length not much more than one- 
third that of head. Ventral insertion under fourth ray of dorsal; its length about one-half 
thatof head. Anal base nearly equal to head without snout. 

Mediolaterals, 3, in curved subvertical line; posterolaterals, 3, horizontally side vy side. 
Precaudals 2+1, last below the end of the lateral line. Last posterolateral under soft 
dorsal. Number of superanals, 9+4. Radial formula: D, 20-21; A. 16; L. lat., about 46. 

This species is described from a specimen (No. 31706, U.S. N. M.), 54 inches long, taken 
by the Fish Hawk from station 1,113, in 39° 57’ N. lat., 70°37’ W. lon., at a depth of 192 
fathoms. Another example (No. 21688, U.S. N. M.; No. 189, Gloucester Donations), six 
inches in length, was obtained on the fishing banks by the schooner William Thompson. 


NOTOSCOPELUS CAUDISPINOSUS (JoHNson). (Figure 96.) 


Scopelus caudispinosus, JOHNSON, Proc. Zod). Soc., 1863, 42.—GunrTueErR, Cat. Fish. Brit. Mus., v, 1864, 416. 
Height of body contained 54 in total length; length of head, 33. Eye moderate. Snout 
obtusely conical, with jaws equalin front. Cleft.of mouth rather oblique. Origin of dorsal 
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fin midway between extremity of snout and adipose fin, and above base of outer ventral 
rays; its last ray behind vertical from middle of anal. A series of from six to nine small 
spines bent backwards, above and below, before the root of caudal. Pectoral fins shorter 
than ventral, and not extending beyond its root. 

Mediolaterals, 2; posterolaterals, 1; precaudals, 2+1, the last at the end of the dorsal 
line. The single posterolateral in advance of the soft dorsal. Number of superanals ian (?). 

Radial formula; D. 36; A. 18; V.8; L. lat., 36-38. 

This species, of which a Becie type in bad condition, 64 inches in length, is preserved 
in the British Museum, has hitherto been recorded only from Madeira. A single specimen 
(No. 43768, U.S. N. M.), eighty millimeters in length, was taken by the steamer Albatross 
from station 2569, in 39° 26’ N, lat., 68° 03/30” W. lon., at a depth of 1,782 fathoms. 

The western Atlantic specimen has 19 rays in the anal and 38 scales in the lateral line. 


LAMPADENA, Goode and Bean, n. g. 


Myctophid fishes with elongate form of Benthosema, having dorsal and anal fins nearly 
equal and not touching the same vertical. No luminous glands upon the head, but one 
upon the caudal peduncle above and another in similar position below. Head somewhat 
conical. Snout short, obtusely conical, the upper and lower profiles nearly equal; cleft of 
mouth and limb of operculum slightly oblique; lower jaw prominent, maxillary reaching to 
the angle of preoperculum, and terminating in a triangular dilation. Precaudals two groups, 
the last by itself at the termination of the lateral line. Pectoral not reaching to vertical 
from origin of ventral or anterolateral photophore. Tubes of lateral line luminous. 


LAMPADENA SPECULIGERA, Goopr and BEAN, n.s. (Figure 99.) 


Height of body 44 in total length; length of head 4. Least depth of tail three-fifths 
height of body. Greatest depth of head about three-fourths of its length. Eye very large 
its diameter about one-third length of head. Distance between posterior margin of orbit 
and preoperculum edge about one-half diameter of eye. Snout short, conical, its length, 
about one-third diameter of eye. Cleft of mouth somewhat oblique, the lower jaw included. 
Posterior tip of maxillary distant from angle of preoperculum a space almost equal to length 
of snout. Origin of dorsal nearer tip of snout than root of caudal by a distance equal to 
two-thirds the length of its own base, and inserted nearly over root of ventral, over eley- 
enth scale of lateral line, its last ray over vent, in advance of origin of anal. Pectoral does 
not reach nearly to vertical from origin of ventral, its length being equal to one-half that of 
upper jaw, and a little greater than diameter of eye. The ventral does not reach to vent, 
and its length is equal to about one-half that of head. Scales smooth; those of the lateral 
line not larger than the others, the tubes passing through them luminous. Hight scales 
between the adipose fin and the margin of the pearl-colored dorsal patch; there are 35 scales 
in the lateral line, 4 above and 5 below it. The luminous spot, two-thirds as long as the 
diameter of the eye, Eee hepad. on the top of the tail immediately in front of the base of 
the caudal ray. A similar spot on the lower edge of the caudal peduncle, a little in advance 
of the origin of the caudal rays, its posterior edge about in line with the center of the dorsal 
patch; its length about three-fourths the diameter of the eye. 

A luminous gland above and below on the caudal peduncle; no postanal series of super- 
anal photophores, these being replaced by the subpedunenlar glands. Anterolateral, 1; 
posterolaterals, 2; precaudals in two groups, the anterior and lower one of two photophores, 
widely separated from the posterior and single one, which is placed at the end of the lat- 
eral line. The single posterolateral is under the root of the soft dorsal, and considerably 
behind the termination of the anal. Gill rakers 6 above and 13 or 14 below the angle, the 
longest about one-half as long as the diameter of the eye. 

Radial formula: D. 13; A. 14; V.8; P. very small; Scales 4 | 39 | 

Color, purplish brown; very glossy, almost iridescent. 
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An individual (No. 43796, U. S. N. M.), 50 millimeters in length, was taken by the 
Albatross at station 2553, in 39° 48’ N. lat., 70° 36’ W. lon., at a depth of 551 fathoms. 


A. THOPRORA, Goode and Bean, n.g. 


Body oblong, compressed, resembling in general form Myctophum; covered with large 
scales, those in the lateral line very slightly larger than the others. Head compressed. 
Snout very obtuse, and short, projecting slightly beyond orbital margin, the jaws about 
equal. Eye moderate. Dorsal fin premedian, entirely or almost entirely in advance of the 
anal, which it closely resembles in shape and dimensions. Ventral with 8 rays inserted 
under the anterior portion of the dorsal. Pectorals moderate, placed low. Adipose fin long 
and prominent. A prominent luminous gland of irregular form occupies the front of the 
head in advance of eye, encroaching upon the anterior margin of the orbit, and extending 
beyond it above and below. A luminous spot of greater or less extent upon the body at 
the angle of the preoperculum and, in some species, others upon the interoperculum and 
upon the sides of the lower jaw. 

Superanal photophores in two groups; posterolaterals sometimes present, sometimes 
absent. Precaudal photophores, 4, forming a more or less crescent-shaped line at the base 
of the lower caudal lobe, a large, irregular gland occupying entire space in front of eye. 

(Etymology: *detjoc=glow, and zpwpa==a face). 


KEY TO THE SPECIES OF ®THOPRORA. 
I. Scales in lateral line 40. 


A. Antero and mediolaterals and superanal photophores irregularly arranged....-.... A. METOPOCLAMPA, 
II. Seales in lateral line 35-36. 

A. Anterolaterals 2, mediolaterals2, posterolaterals none.............-..----.---------------A. LUCIDA. 

B. Anterolateral 1, mediolaterals 3 or 4, posterolaterals 2.......--.-..--.......----------A. EFFULGENS. 


ZETHOPRORA METOPOCLAMPA (Cocco), GoopE and Bran. (Figure 101.) 
Nyctopius metopoclampus, Cocco, Giorn. Scien. Sicil. Palermo, 1829, No. 77, 144 (Nittofo frontelucida); Aleuni 
Salmonidi, 1838, 24, Pl. 11, Fig. 8.—BoNaparTe, Fann. Ital. Pese., fase., xxxvu, 1840, Fig. 
Scopelus metopoclampum, CUVIER and VALENCIENNES, Hist. Nat. Poiss, xxur, 442. 
Scopelus metopoclampus, GUNTHER, Cat. Fish. Brit. Mus., V, 409.—Giglioli, Etenco, 100,—RAFFAELE, Mitt. 
Zool. Stat., Naples, x, 183, Pl. vi, Fig. 6. 

Height of body contained 4} in total length (without caudal); length of head 33 times. 
Least depth of tail half the height of body. Head slightly longer than high. Eye large, 
diameter one-third that of head. Protile almost perpendicular, an elaborate luminous plate 
occupying the entire space between the eyes, extending backward between the lower 
margin of the orbit and the upper jaw to a point behind the vertical from the middle of the 
orbit, and also with a lobe on either side above, impinging upon the anterior upper limb of 
the orbit. Cleft of mouth slightly oblique, its length nearly twice the diameter of the orbit. 
The maxillary reaches the angle of the preopereulum, and is not dilated behind. The origin 
of the dorsal and ventral fins is in the same vertical, that of the latter equidistant from the 
tip of the snout and the adipose fin, that of the former equidistant from the anterior margin 
of the orbit and adipose fin. The insertion of the last dorsal ray over the origin of the 
firstanalray. Pectoral two thirds as long as ventral, its tip reaching slightly beyond vertical 
connecting origin of dorsal and anal. Scales smooth; those of lateral line slightly larger. 

The photophores are small and not very conspicuous. In the example studied, there are 
11 in superanal series, there being a broad break over the root of the last anal rays, with 
5 in front and 6 behind it, the single posterolateral being placed far above, near the lateral 
line, and forming an equilateral triangle with the two placed on either side of the break. 
Mediolaterals, 2, placed obliquely and far apart, the anterior and highest above the origin 
of the anal, the posterior and lower about midway between this and the first in the anal 
series, Which is over the interval between the roots of the third, fourthand fifth branched rays 
of the anal fin. Anterolaterals, 3, placed in the form of an isosceles triangle, the apex of 
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which is represented by the most anterior of the group, which is placed over the axil of the 
ventral and about three-fourths of the way from its root to the lateral line; a fourth photo- 
phore, possibly also to be grouped here, is nearly midway between the axil of the pectoral 
and the axil of the dorsal. Radial formula: D. II, 13; A. IJ, 14; L. lat. 40. 

This species has been found only in the Mediterranean. Raffaele had six specimens from 
Messina, and Giglioli obtained two others from the same locality in the latter part of Sep- 
tember, 1878, one of which, presented by him to the National Museum (Cat. 44169), is the 
type of the foregoing description. The species seems to be exceedingly rare, even in the 
Mediterranean. The great extension and elaboration of the nasal luminous plate shown in 
the figure, may be due to sexual conditions. At all events, as has been remarked, it is 
unlike that shown by Raffaele, though sufficiently similar to that of Cocco and Bonaparte. 


ZETHOPRORA LUCIDA, GoopE and BEAN, n.s. (Figure 102.) 


Height of body contained 43 times in total length; length of head 3% times. Least 
depth of tail 24 in height of body. Head considerably longer than high, its height equal to 
distance from anterior margin of pupil to end of opercular flap. Eye moderate, its diameter 
nearly one-fourth length of head. Snout short, but less declivous and obtuse than in 
A. metopoclampa, A pearl-colored luminous organ touching the limb of orbit, but separated 
from it above and below, with posterior lobe not prolonged far back, and with a space 
between its lower margin and the opening of the jaw. Cleft of mouth oblique and curved, 
the maxillary reaching to angle of preopereulum and not dilated. Origin of dorsal and 
ventral nearly in same vertical, that of former midway between anterior margin of orbit 
and adipose fin; that of latter midway between tip of snout and adipose fin. Insertion of 
the last ray of dorsal is over interspace between third and fourth rays of anal. Pectoral 
(unless mutilated) only half as long as ventral, and its tip does not approximate the vertical 
from its origin. Dorsal and anal similar, the former with its upper margin concave. Adi- 
pose dorsal inserted over interspace between antepenultitnate and penultimate anal rays, 
and as long as ultimate dorsal ray. Scales smooth, those of lateral line scarcely enlarged. 

In the type there are thirteen photophores in the anal series; a wide break over the 
roots of the last two rays of the anal fin. No posterolaterals. Two mediolaterals, the 
anterior the lowest. Two anterolaterals, the anterior and highest very small, above the axil 
of the pectoral or very near the lateral line, the posterior one somewhat more than midway 
between this and the anterior of the mediolateral group, and forming, with the two photo- 
phores in that group, an obtuse isosceles triangle, with the anterior of the medial group at 
its apex. Of the four precaudal photophores the last three are the most nearly together, 
and form a nearly vertical line at the base of the lower caudal lobe. There is a large, 
apparently luminous, pearl-colored spot under the tip of the flap of the operculum. 

Radial formula: D. III, 14; A. I, 14; L. lat. 35. 

A single specimen (Cat. No. 44084, U. S. N. M.), about 4 inches long, was obtained by 
the Albatross at station 2127, in 19° 45’ N. lat., 75° 04’ W. lon., 1,639 fathoms. 


ZETHOPRORA EFFULGENS, Goopk and BEAN, n. s. (Figure 103.) 


Height of body one fourth of total length, length of head slightly greater. Least depth 
of tail one-half height of body. Head considerably longer than high, the flap of opercu- 
lum extending above and behind axil of pectoral. Eye large, diameter contained 24 times 
in length of head. Snout exceedingly short aud obtuse, as in A. metopoclampa; the 
Juminous organ enormous, gland-like, overlapping entire anterior margin of orbit, extend 
ing down upon edge of jaw and extending backwards almost as far as in A. metopoclampa. 
Cleft of mouth oblique, somewhat curved, the maxillary reaching nearly to angle of pre- 
operculum. Origin of dorsal somewhat in advance of vertical from that of ventral, which 
touches root of second dorsal ray. Last dorsal ray over roots of short spines preceding 
anal. Insertion of ventrals considerably posterior to a point equidistant from root of adi 
pose dorsal and anterior margin of the orbit. Origin of adipose dorsal over interspace be- 
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tween antepenultimate and ultimate anal rays. Pectoral stout and much shorter than ven- 
tral, not reaching much more than half way to its root. Seales smooth, those in the lateral 
line somewhat enlarged, shiny, and conspicuous; the lateral line descending in a gentle cat- 
enary curve to a point above the origin of the ventral. The arrangement of the photo- 
phores is very peculiar, and can best be understood by an examination of the figure. Thereis 
a break in the series of superanals, there being five on the lower part of the caudal peduncle 
behind the extremity of the anal. There are apparently two posterolaterals, the pos- 
terior and highest near the lateral line, and forming the beginning of a series of 8, arranged 
in the are of a cirele, the last being the highest in the group of mediolaterals, of which there 
are 4. There is but one anterolateral, which is above the axil of the ventrals, slightly 
behind it and about midway between it and the lateral line. There is a large, triangular, 
luminous patch in the space between the axil of the pectoral and the flap of the operculum, 
which covers its anterior portion, and is itself decorated with a cireular photophore. 
There appears to be a luminous patch along the anterior margin of the preoperculum. 

Radial formula: D. If, 13; A. I, 14; L. lat. 35-36. 

A single specimen (Cat. No. 43770, U. 8S. N. M.) was taken from the stomach of a cod 
captured by the schooner Joseph O., of Gloucester, on Brown’s Bank; another by the Alba- 
tross from Station 2127, in 19° 45’ N. lat., 75° 04’ W. lon., at a depth of 1,639 fathoms. 


COLLETTIA, Goode and Bean, n.g. 


Myctophids, similar in form to Aethoprora, with a pair of luminous bands on the ante- 
rior part of the head and another on each side in the hollow of the first infraorbital bone. 
Seales of lateral line somewhat enlarged. Type, Myctophum Rafinesquii, Cocco. 

COLLETTIA RAFINESQUEI, (Cocco), Goopr and Brean. (Figure 100.) 
Nyctophus Rafinesquii, Cocco, Aleuni Salmon., ete., 1820, sp. 1, tab. 1, fig. 7.—BoNaparrte, Faun. Ital., fasc. 
XXxvu, pl. 120, fig. 2. 
Scopelus Rafinesquii, GUNTHER, Cat. Fish. Brit. Mus., v. 1864, 410.—G1@L10Lt, Elenco, 100.—RaFFAEL¥, Mitt. 
Zool. Stat. Naples, 1x, 183, pl. vil, fig. 7. 

A Myctophum with a stout, short body, moderately compressed; with a rounded, blunt 
snout, very large mouth, comparatively small eye; comparatively short, triangular dorsal 
and anal, the former entirely in advance of the latter and inserted very far forward. 

Height of body 4 times in total length; length of head 3 times. Depth of body one- 
fourth of total length. Caudal peduncle stout; its height nearly one-half height of body. 
Eye moderately large, its diameter contained 22 times in length of head; distance between 
posterior margin of orbit and preopercular edge one-half diameter of eye. Snout very 
short, obtuse, keeled, with profile abruptly declivous; its length one-third of diameter of 
eye. Cleft of mouth slightly oblique, the lower jaw received within the upper. 

Mouth rather large, the maxillary extending to angle of preoperculum and behind orbit a 
distance equal to two-thirds diameter of eye; its posterior extremity not dilated, and 
entirely concealed under the scales of the cheek. Origin of dorsal over that of ventral, 
considerably nearer to tip of snout than to root of caudal; its last ray in advance of origin 
of anal. Ventral stout and long, reaching to origin of anal. Pectoral small, reaching to 
root of ventral. Anal origin under the twelfth scale of lateral line; its last ray is directly 
under adipose dorsal. Seales in lateral line, somewhat enlarged, luminous. 

Anterolaterals, 4, very irregular, the three posterior ones forming an isosceles triangle, 
as in thoprora metopoclampa. Mediolaterals, 3, arranged much as in Myctophum pune- 
tatum. Posterolaterals, 2, arranged much as in A.effulgens (perhaps only one posterolat- 
eral, if the photophore immediately below it should be recognized as belonging to the super- 
anal series). Superanals in two groups; 5 or 6 in the first; 4 in the last. Precaudals, 4, 
in nearly straight line, the last and uppermost at or near extremity of lateral line, the 
others descending forward at an angle of approximately forty-five degrees with axis of body. 
Radial formula: D.12; A. 15; L, lat. 32-35. 
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This species, first described by Cocco from the Mediterranean, is abundant about Sicily, 
but has never before been found in the Atlantic. The descriptions of Cocco and Bonaparte 
were too general for use in comparison, also that of Giinther, being founded upon a small 
number of very minute specimens, especially as it has few rays in the anal and the propor- 
tions of the head and eye peculiar to very young specimens. 

It is with peculiar pleasure that we add to the fauna of America a species identified 
with the name of Rafinesque, who was the first to call attention to the genus to which it 
belongs. The three specimens (No. 33550, U.S. N. M.) deseribed by us, the largest of 
which is 77 millimeters long, with imperfect tail, were taken by the steamer Albatross in 
37° 12’ 20” N. lat., 69° 39 W. lon. These have been studied in connection with ample 
material from Messina (No. 40058, U. S. N. M.), received from the Florence Museum. 





DIAPHUS, Eigenmann. 


Diaphus EIGENMANN and EIGENMANN, Proc. Cal. Acad. Sci., 2d ser., 111, 1890, 3. 

Myctophids, similar in form and proportions to the typical genus of the family, though 
stouter, with a very much wider and less oblique mouth, pectoral placed lower, and with 
opercular apparatus much more obliquely articulated. Dorsal and anal similar, not touch- 
ing the same vertical. The glandular photophore in front of each eye below the nostril, and 
the pearl-like photophores upon the sides divided into halves by a septum of black pig- 
ment. No caudal photophores. Postlaterals, 2, in obliquely ascending row. 

The type of this genus is Diaphus theta, Eigenmann and Kigenmann, loc. cit., from mod- 
erate depths off Point Loma, near San Diego, Cal. (Figure 93.) 

Scopelus engraulis, Giinther (Challenger Report, xxi, 197, pl. LI, fig. ©), from 250 
fathoms off the Philippines, is referred to the same group by Eigenmann. 


TARLETONBEANIA, Eigenmann. 


Tarletonbeania, EIGENMANN and EIGENMANN, Proc. Cal. Acad. Sci. (2d ser.) iii, 7, (1890). 

Myctophid fishes, having dorsal and anal fins considerably overlapping, the base of 
the anal much longer than that of the dorsal. Lateral line obsolescent. Head long, with 
oblique opercular limb. VTectoral very high. No luminous glands. Photophores much as 
‘in typical genus, but none to be detected upon the head. One precaudal photophore. 

The type of this genus, 7. tenwa, Kigeumann, loc. cit. from near the Coronado Islands 
(Fig. 105), and M. crenulare, of Jordan and Gilbert, are both Pacific forms. 


RHINOSCOPELUS, Litken. 


Alysia, LOWE, Proc. Zoi]. Soc. London, 1839, 87; Trans. Zod]. Soe. London, m1, 14. 


Rhinoscopelus, LiitKEN, Vid. Selsk. Naturv. Copenhagen, v1, 1892, 237. 

Body oblong, slender, compressed, with slender and elongate caudal peduncle coy- 
ered with smooth, stiff scales, those in the lateral line much longer than the others. Head 
compressed; cleft of mouth very wide; the jaws about equal. The premaxillary long and 
slender; maxillary well developed, reaching nearly or quite to the angle of the preoper- 
culun, without considerable posterior dilation. Teeth in villiform bands in the jaws, on 
the palatines, pterygoids, and tongue. Eye moderate, its diameter less than one-third of 
the length of the head. Gillrakers very long and slender. Dorsal fin premedian; pectoral 
large; adipose dorsal small. Anal fin longer than dorsal. Pectoral narrow, elongate. 

Precaudals, 2. Superanals about 18, in two groups, the break being over the middle 
of the long anal fin and at the end of the first third of the series, approximately. Antero- 
laterals, 1 or 2; mediolaterals, 2 or 3; posterolaterals, 1. 

Myctophum coruscans of Richardson, from South Atlantic and Australian oceans, is 
supposed to belong to this genus. 
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RHINOSCOPELUS COCCOI (Cocco), Lirken. (Figure 104.) 

Soopelus Cocco, Cocco, Giorn. Sei. Litt. Art. Sicilia (No. 77). Palermo, 1829, 143 (‘‘Scopelo de Cocco”) Aleuni 
Salmonidi del Mare de Messina (Nuovi Ann. Sei. Nat.), 1838, 18, Pl. u, Fig. 6.—BONAPARTE Fauna Italica, 
Pesci. fasc. XxXvu, Pl. 1840. 

Scopelus Coccoi, GUNTurr, Cat. Fish. Brit. Mus., v, 1864, 413; Challenger Report, Xxxu, Pelagic Fishes, 30.— 
GIGLIOLI, Elenco, 100. 

Alysia loricata, Low®, Proc. Zool. Soc., 1839, 87; Trans. Zobl, Soe. 111, 14. 


Height of body 44 (perhaps in females) to 5in total length. Length of head contained 
rather more than 5 times in length (without caudal). Tail slender, elongate, its least depth 
one-fourth of the height of the body. The diameter of the eye is contained 4 times in the 
length of the head. Distance between the posterior margin of the orbit and the preoper- 
cular edge is two-thirds of the diameter of the eye. Preopercular edge obliquely descending 
backwards. Snout conical, the upper part projecting beyond the lower, the upper and 
lower profiles nearly equally curved. The maxillary extends to the angle of the preoper- 
culum and is scarcely dilated. The dorsal origin is nearer to the end of the snout than to 
the root of the caudal, and behind the base of the ventral; the last ray of the dorsal is in 
the vertical from the second or third anal ray. Pectoral extends to the middle of ventral. 

In some specimens each of the scales on the back of the tail has a pearl-colored dot; 
this is probably a sexual character of the male. The back and the nape are blackish; sides 
silvery, with gold and silver reflections. The inside of the mouth is blackish, the iris 
silvery, the pupil transparent. Radial formula: D, 10-12; A, 20-21; V.8;1 | 41 | 3. 

This species, although said to be very rare in the Mediterranean, would appear to be 
one of the most abundant of the surface forms in the Western Atlantic, for many hundreds 
of specimens have been obtained by the Albatross at the surface, often from twenty to fifty 
in a single locality taken with a dip net; sometimes by electric light after dark. 

Specimens of this species were obtained by the Albatross from the following localities: 
No. 48817, U.S. N. M., from station 2381, in 28° 05’ N, lat., 87° 56’ 14” W. lon., ata depthoi 
1,330 fathoms; No. 43814, U. S. N. M., at the surface at station 2569, in 39° 26’ N, lat., 68°03’ 
30” W. lon., at a depth of 1,782 fathoms; Nos. 43820, 43821, and 43822, U.S. N. M., takenina 
towing net on September 19, 1885, in 59° N. lat.72° W. lon. (two of the individuals appear 
to have been nearing the spawning time) ; numerous specimens (No. 38191, U.S. N. M.), in 36° 
45! N. lat., 74° 28’ 30” W. lon.; No. 43813, U.S. N. M., from station 2571, in 40° 09/ 30” N. 
lat., 67° 09’ W. lon., taken at the surface in a tow net; No. 43818, U.S. N. M., from station 
2573, in 40° 43’ 18’ N. lat., 66° 09’ W. lon., in 1,742 fathoms; No. 43812, U. S. N. M., from 
station 2566, in 37° 23/ N. lat., 68° 08’ W. lon., at a depth of 2,620 fathoms; at the surface 
from station 2285, in 35° 21/ 25” N. lat., 70° 24’ 25’ W. lon., at a depth of 13 fathoms; No. 
43816, U.S. N. M., at the surface at station 2584, in 39° 05’ 30” N. lat., 70° 23’ 20’ W. 
lon., at a depth of 541 fathoms; No. 43819, U.S. N. M., from station 2522, in 42° 20’ N. lat., 
65° 07/ 30” W. lon., at a depth of 104 fathoms; No. 38171, U.S. N. M., from station 2724, in 
36° 47’ N. lat., 73° 25’ W. lon., at a depth of 1,641 fathoms; No. 43823, U.S. N.M., from 
station 2727, in 36° 35’ N. lat., 74° 03’ 30/ W. lon., at a depth of 1,239 fathoms; and No. 
43824, U.S. N. M., from station 2724, in 36° 47’ N. lat., 73° 25’ W. lon., at a depth of 1,641 
fathoms. The British Museum has it from the Gulf of Guinea and the Congo expeditions. 
Lowe’s Madeira types are at Cambridge in the Museum of the Philosophical Society. 

Additional specimens (No, 43825, U. 8S. N. M., No. 4, Gloucester Donations) were taken 
by the Gloucester fishing vessels on the Fishing Banks. The U. S. frigate Constitution 
(Dr. W, H. Jones) obtained several from lat. 31° 30/ N., lon. 68° 36’ W. 

RHINOSCOPELUS ANDRE, Lurken. 
Scopelus (Rhinoscopelus) Andrea, LUTKEN, Spolia.Atlantica, 245, fig. 3. 

A species closely resembling S. Coccoi, in form, but having a single anterolateral photo- 
phore, placed much as in S. Coccoi, and three posterolaterals in an obliquely vertical row, 
arranged as in Myctophum punctatum. Pectoral fin long, faleate, passing far beyond the 
anterolateral photophore and considerably beyond the vertical from the origin of the dorsal. 
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Liitken had numerous specimens from the following localities: N. lat. 42°, W. lon. 12° 
54’; N. lat. 35° 22/-36° 22’, W. lon. 41° 37/-489 48’; N. lat. 29° 31’, W. lon. 34° 33; N. lat. 
29°, W. lon. 34°; N. lat. 28°, W. lon 36°; N, lat. 22° 16’, W. lon. 78°; N. lat. 22° 12/ W. lon. 
28° 48’; N. lat 20°, W. lon. 48°-50°; N. lat. 19°-19° 30’, W. lon. 26° 5/269 10’; N. lat. 15° 
19’, W. lon. 24° 54’; N. lat. 14° 46’ W. lon..289; S. lat. 4° 20’, W. lon. 14° 20’; S. lat. 8°, 
W. lon. 13° 20’; S. lat. 24° 30’, W. lon. 28° 30’; S. lat. 25° 4’, W. lon. 27° 26/; S. lat. 33° 30%, 
W. lon. 11°; S. lat. 5° 21’, EB. lon. 81° 56’; 8. lat. 15° 35’, E. lon. 109° 20/; §. lat. 16°, E. 
lon. 110° 20’; 8. lat. 23° 40’, E. lon. 57° 40’; S. lat. 23° 30’, E. lon. 81°; S. lat. 24° 30’, E. 
lon. 75° 50’; S. lat. 27° 40’ E. lon 58° 30’; S. lat. 28° 16/-30°, E. lon. 97° 30/969; S. lat. 29¢ 
54’, E. lon. 76° 42/5 8. lat. 32° 15’, E. lon. 58° 30/; S. lat. 38°; and since examining his 
paper, we find them not uncommon in the collection of tie National Museum, mingled with 
the specimens identified by us with S. Coccoi. It occurs in almost every lot, and therefore 
a new list of localities is not given. It seems not impossible the form may eventually be 
found to be a sexual variation of S. Coccoi. 

RHINOSCOPELUS RARUS, Lirken. 
Scopelus (Rhinoscopelus) rarus, LUTKEN, Spolia Atlantica, 1, 1892, 246, fig, 4. 

This species, described by Liitken, seems to differ from the other species of this genus in 
many important particulars, and but for the unquestioned accuracy and thorough insight 
which this authority has always manifested, an inspection of the figure would lead us to 
question whether it properly belongs here. The peculiar arrangement of the photophores, and 
the presence of a luminous plate upon the top of the caudal peduncle distinguish it at once 
from all the others, as well as does the shape of the body, which is more like that of Mye- 
tophum, the short anal fin, the overlap of the dorsal with the anal, and the comparative 
shortness and thickness of the caudal peduncle, and also the nearly vertical direction of the 
preopercular limb. The most characteristic feature in the arrangement of the photophores 
is the almost entire absence of the postventral series and the number of photophores in the 
superanal series, comparatively much smaller than in 8, Coccoi. 

ELECTRONA, Goode and Bean, n. g. 

Myctophids having dorsal and anal fins slightly overlapping. The lateral line with scales 
much enlarged; scales hard, persistent. Luminous gland on top of the caudal peduncle, but 
none on head. Anal longer than dorsal, and passing behind the vertical from soft dorsal. 
Body ovate, compressed; head short; profile declivous; snout not projecting. Caudal pedun- 
cle short and stout. No posterolateral photophore. (Type, Scopelus Rissoi, Cocco.) 


ELECTRONA RISSOI (Cocco), Goopr and Brean. (Figure 107.) 
Scopelus rissoi, Cocco, Giorn, Sicil., fase. 77,144; Lett. su Salmon., 15, Pl. 2, fig.5.—Cuvier and VALENCIENNES, 
Hist. Nat. Poiss., xxu, 446.—Ginruer, Cat. Fish, Brit. Mus., v, 405, 

No description is necessary of this well-known species, but for the first time is presented 
a good figure of a specimen sent to the National Museum by the Royal Museum in Florence. 

Weare greatly in doubt as to the relationships of this form, but it is provisionally placed 
near Rhinoscopelus on account of the resemblance in the scales. 

DASYSCOPELUS, Giinther. 
Dasyscopelus, GiNTHER, Cat. Fish. Brit. Mus. v., 1864, 405, 4LL. 

Myctophid fishes, having the dorsal and anal fins touching the same vertical, but not 
overlapping; somewhat emarginate. Scales of lateral line much enlarged, hard, persistent, 
ctenoid. Anal terminating below soft dorsal. Body elevated, somewhat compressed, Caudal 
peduncle rather slender; luminous scales on the hack of the caudal peduncle. The arrange- 
ment of the photophores much as in Myctophum: 2 anterolaterals; 2 mediolaterals; one pos- 
terolateral, far in advance of the break in the anal series, 2 precaudals, the last at the end 
of the lateral line. ; : , 

The type of this genus is Scopelus asper and Giinther assigns to it also S. subasper, from 
the Pacific. (For D. spinosus, Steindachner, see Appendix). 
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DASYCOPELUS ASPER (Ricuarpson). (Fig. 106.) 


Myctophum asperum, RICHARDSON, Voy. Ereb, and Terr., Ichth,, 41, Pl. xxv, Fig. 105. 
Scopelus asper, CUVIER and VALENCIENNES, Hist. Nat. Poiss,, XxX11, 454.—GUNTHER, Cat. Fish. Brit. Mus., v, 

1864, 411. 

The height of the body is one-fourth of the total length (without caudal), the length of 
the head two-sevenths; the least depth of the tail is one-third of the height of the body; 
the depth of the head is contained 14 times in its length. Eye very large, two-fifths of the 
lengthof the head; distance between the posterior margin of the orbit and the preoperculur 
edge equal to one-third of the diameter of the eye; posterior margin of the preoperculum 
vertical. Snout extremely short and obtuse, with its upper profile abruptly bent down- 
wards. Cleft of the mouth nearly horizontal with the lower jaw received within the upper. 
The maxillary reaches nearly to the angle of the preoperculum, and is gradually and slightly 
dilated behind. The origin of the dorsal fin is considerably nearer to the extremity of the 
snout than to the root of the caudal, and immediately behind the base of the ventral; its 
last ray is a little before the origin of the anal. The pectoral extends to the middle of the 
ventral, which is the shorter. Seales with the margins strongly serrated; those of the 
lateral line are much larger than the others. Some of the adult specimens have a pearl- 
colored matter imbedded in the substance of the scales on the back of the tail. (Giinther.) 

Radial formula: D. 13; A. 20; V.8; scales 2 | 37 | 3. 

The British Museum preserves the types of the species, obtained by the Erebus and 
Terror at New Ireland, and also others from the Gulf of Guinea. 


DASYSCOPELUS SPINOSUS (STEINDACHNER). 


Scopelus spinosus, STEINDACHNER, LUTKEN, Spolia Atlantica, 1, 1892, 239, pl. 1, fig. 2. 

A species described and figured by Liitken, of which he had a number of specimens 
from the Atlantic from the following localities: N. lat. 14° 11’, W. lon. 29°32’; N. lat. 99, 
W. lon. 22°; N. lat. 69, 22’, W. lon. 229; N. lat 5° 31’, W. lon. 23° 15’; N. lat. 4°, W. lon. 
24°; N. lat. 3° 10’, W. lon. 20° 30’; N. lat. 3°10’, W. lon. 27° 50’; N. lat. 3° 9’, W. lon. 23°, 
11’; S. lat. 0° 04’, W. lon. 25°; S. lat. 2° 30’, W. lon. 16° 4’; N. lat. 2°, W. lon. 31° 30’; and 
S.lat. 7° 6’, W. lon. 7°30’, as well as others from the central Pacific. It differs from D. asper 
chiefly in the character of the lateral line, which in Richardsow’s figure of D. asper has the 
scales very much enlarged. The arrangement of the photophores is much the same. 


DASYSCOPELUS SUBASPER (GUNTHER). 


Scopelus subasper, GUNTHER, Cat. Fish. Brit. Mus., v. 411.—LUTKEN, Spolia Atlantica, 11, 1892, 240, fig. 1. 

Giinther described this species from the Pacific Ocean (lat. 73° 30! 8. lon. 123° E.) 
and Liitken identifies from the Atlantic a species under this name, which he distinguishes 
from the others by the absence of the break in the superanal series of photophores, the 
absence of the posterolateral photophore, the arrangement of the anterolaterals and medio- 
laterals in groups of two each, and also a peculiarly inverted triangular patch of the pre- 
pectorals. 


NEOSCOPELUS, Johnson. 
Neoscopelus, JOHNSON, Proc. Zool. Soc. Lond., 1863, 44.—GUNTHER, Cat. Fish. Brit. Mus., v. 405 (as subgenus). 


Oblong, compressed, covered with large caducous scales. First dorsal placed over the 
abdominal ventral fins. The pectoral fins long; their inferior rays not thicker than the 
rest. Mouth-cleft not extending beyond eyes. The maxillary dilated below and furnished 
with a small supplementary piece. The upper border of the mouth formed entirely of the 
premaxillary; scobinate bands of teeth in both jaws, on the palatine bones, and on the 
vomer; scobinate patches of teeth on the entopterygoids. 
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NEOSCOPELUS MACR( JLEPIDOTUS, Jounson. (Figures 108-109. ) 


Neoscopelus macrolepidotus, JOHNSON, Proc. Zodl. Soe., 1863, 44, pl. 7; ALcock, Ann. and Mag. Nat. Hist 
1891, 1, 129. ¥ ia ? 
Scopelus macrolepidotus, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 414. 

Height of the body is a little more than one-fourth of total length (without caudal), 
length of head one-third. Eye of moderate size, one-fifth of length of head, and equal to 
width of interorbital space, and to distance between its posterior margin and preopercular 
edge. Snout conical, longer than eye, with lower jaw rather prominent. Maxillary 
reaches only to vertical from posterior margin of eye, and is much dilated behind. Origin 
of dorsal before root of ventral, nearer to extremity of snout than to root of caudal. 
Pectoral fin long, extending nearly to vent. Posterior margin of each scale covered with 
minute spines, but the margin itself is not serrated. 

Radial formula: B.9; D.13; A. 13; V.8; L, lat. 3 | 30] 5. 

The type of this species is a single specimen, 94 inches long, in the British Museum, 
obtained off Madeira in January, 1863. The Albatross obtained a specimen on February 11, 
1885, from station 2376, in 29° 03/ 15” N. lat., 88° 16’ W. lon., at a depth of 324 fathoms. 
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The Blake obtained two specimens, one off Dominica, in 333 fathoms, and one from Sta- 
tion x11, off Martinique, in 357 fathoms. The French expedition obtained it from off the 
coast of Morocco, 1,350 and 1,590 meters. The Investigator took it in the Indian Ocean in 
188-220 fathoms. 
The color of the Albatross specimen, as noted immediately after capture by Dr. Bean, 
_was as follows: Grayish silver on sides, with narrow margins of claret red on the scales (or 
scale impressions). Al the fins with brick-red on membrane covering the rays. Ivis, pale 
gold. Preoperculum and interopercle with narrow lines of red. Bone supporting branchi- 
ostegal rays with a broad iridescent band. Phosphorescent spots on throat, also iridescent. 
Each phosphorescent spot on lower surface pale gold, iridescent, and with a narrow, dark 
brown margin posteriorly. Iris with a claret blotch or blotches, 


SCOPELENGYS, Alcock. 


Scopelengys, ALCOCK, Ann. and Mag. Nat. Hist., 1890, 1, 303. 


Head and body compressed. Eye small. Mouth very wide; the maxilla dilated behind. 
Acute villiform teeth, in bands uncovered by the lips in the jaws, and in the palatines and 
vomer. Gill openings very wide; gill covers complete. Pseudobranchie rudimentary. 
Dorsal fin near the middle of the bedy short; an adipose dorsal. Anal fin short. Caudal 
forked. Pectorals well developed. Ventrals with 8 rays. (Scales, if present, very decidu- 
ous.) No air bladder. Pyloric ceca present in moderate number. 

The type is S. tristis, obtained by the Investigator at station 104 in the Arabian Sea, 
at a depth of 1,000 fathoms. 


NANNOBRACHIUM, Giinther. 


Nannobrachium, GUNTHER, Challenger Report, xxi1, 1887, 199. (Type, NV. nigrum, pl. Lu, fig. b., from the 
Indian Ocean, 500 fathoms.) 

Body elongate, compressed, with large deciduous scales. Mouth wide, with well devel- 
oped maxillary, not dilated posteriorly. Teeth in jaws, on vomer, palatines, and tongue in 
narrow bands and very small. Eye moderate. Pectoral fins rudimentary. Ventrals normal, 
8-rayed, inserted behind pectorals. Dorsal fin median, with 13 or 14 rays, its origin in the 
interspace between ventral and anal. Anal moderate. Caudal forked oremarginate, Adi 
pose fin small, above end of anal. Gill openings extensive. Pseudobranchie small. Phos- 
phorescent organs in rows along lower parts, and numerous others on the base of the tail, 


above and below. 
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NANOBRANCHIUM MACDONALDI, Goode and Bean, n.s. (Figure 110). 


Height of body contained 5 in total length; head 34 times. Eye moderate, its diameter 
contained 5 times in length of head, and considerably greater than that of snout. Mouth 
extremely wide; rather oblique; with lower jaw somewhat projecting, extending backwards 
to end of preoperculum. Intermaxillary as long as maxillary, toothed throughout its entire 
length; both bones narrow and rod-shaped. Gill laminze very short; gill rakers long, 
needle-shaped, the longest a little longer than eye. Origin of dorsal nearer extremity of 
snout than root of caudal, its last ray opposite fourth or fifth ray of anal, while the origin 
of anal is opposite tenth ray of dorsal; the longest ray of the latter equal to length of head 
without snout. Adipose fin small, opposite penultimate ray of anal. -Caudal much forked. 
Pectoral composed of three or four small, short, delicate rays. Ventral inserted slightly 
in advance of dorsal, and extending to vent. Phosphorescent organs arranged much as in 
N. nigrum. The glandular organ of white upon the top of the caudal peduncle is much 
smaller than that described for NV. nigrum, but has possibly been partially obliterated; the 
one on the lower part of the peduncle is much larger. Coloration, purplish brown. 

Radial formula: D.13; A. 16—17; Scales 4 | 35 | 4. 

Nannobranchium McDonaldi is dedicated to the United States Commissioner of Fish- 
eries. It appears clearly distinguished from WV. nigrum, Giinther, obtained by the Chal- 
lenger south of the Philippine Islands, at a depth of 500 fathoms. This species is described 
from a single specimen (No. 39478, U. S. N. M.) 5 inches in length, obtained by the 
Albatross from station 2553, in 39° 48’ N, lat., 70° 36’ W. lon., at a depth of 551 fathoms. 

In an individual (No. 49481, U. S. N. M.), taken by the Albatross from station 2549, in 
39° 51’ 30” N. lat., 70° 17’ W. lon., the pectoral is much more developed than in any of the 
types, its length being two-fifths that of the head, and: reaches nearly to origin of ventral. 

Other specimens were taken by the Albatross as follows: No. 35445, U.S. N. M., 64 
juches in length, was taken from station 2182, in 39° 25/ 30” N. lat., 71° 44’ W. lon., at a 
depth of 861 fathoms; a specimen from station 2103, in 38° 47/ 20” N, lat., 72° 37’ W. lon., 
at a depth of 1,091 fathoms; a specimen 44 inches in length, from station 2379, in 28° 00! 
15’ N. lat., 87° 42’ W. lon., at a depth of 1,467 fathoms; No. 28840, U. S. N. M., 22 inches 
in length, from station 2546, in39° 53/ 30” N, lat., 70° 17/30’ W.lon., at adepthof 538 fathoms ; 
Six specimens, the largest of them 54 inches in length, from station 2094, in 39° 44/ 30” N, 
lat., 71° 04’ W. lon., at a depth of 1,022 fathoms; specimens from 37° 20/ 42’ N, lat., 74° 
17’ 36” W. lon., and 39° 57’ N, lat., 69° 16’ W. lon., and from station 2680, in 39° 50’ N. 
lat., 70° 26’ W. lon., at a depth of 535 fathoms; and station 2553, in 39° 48/ N. lat., 70° 36/ 
W. lon., at a depth of 551 fathoms; No. 32666, U.S. N. M., from station 2003, in 37° 16/ 
30 N. lat.. 74° 26’ 36 W. lon., at a depth of 641 fathoms; No. 35539, U. S. N. M., from 
station 2202, in 39° 38’ N, lat., 71° 39/ 45/’ W. lon., at a depth of 515 fathoms; No. 35616, 
U.S. N.M., from station 2201, in 39° 39/ 45” N. lat., 71° 35’ 15” W. lon., at a depth of 538 
fathoms; No. 35557, U. S. N. M., from station 2204, in 39° 30/ 30” N. lat., 71° 44’ 30” W. 
lon., at a depth of 728 fathoms; No. 35411, U.S. N. M., 110 millimeters in length, from 
station 2181, in 39° 29’ N, lat., 71° 46’ W.Jon., at a depth of 693 fathoms; and a specimen, 
106 millimeters in length, from station 2102, in 38° 44’ N, lat., 72° 38” W. lon., in 1,209 
fathoms; from station 2,530, in 40° 53/ 30’ N, lat., 66° 24’ W. lon., in 956 fathoms. 


SCOPELOSAURUS, Bleeker. 


Scopelosaurus, BLEEKER, citation. 

This genus stands far apart from all the others in the family, having a cylindrical body, 
with small scales, median dorsal, and teeth in the lower jaw in several series. It is repre- 
sented by a single species, S. Hoedti, Bleeker, from Amboyna, and it is not known whether 
or not it is abyssal in its habits. 
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Family MAUROLICID-. 


Cocciina, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 387 (group under Sternoptychide). 
Maurolicide, GILL (MS.). 


Body somewhat elongate, compressed, scaleless. Barbels none. Margin of the upper 
jaw formed by the maxillary and intermaxillary, both of which are provided with teeth. 
Opercular apparatus incomplete. Gill opening very wide, the outer branchial arch extend- 
ing forward to behind the symphysis of the lower jaw. Pseudobranchie present. Air 
bladder none. Adipose fin rudimentary. Series of luminous phosphorescent spots along 
the lower side of the head, tail, and body. A single dorsal fin, without spinous rays. The 
remarkable form Opisthoproctus, Vaillant (fig. 112), perhaps belongs here. 


KEY TO THE GENERA. 


I. Gill rakers very short, dorsal fin nearly in middle of length of body.....-..-..-..------- IcHTHYOCOCCUS 
II. Gill rakers very long, dorsal fin on hinder half of body .....-..-..2--2- 0-22. ceee cence eee MAUROLICUS 


ICHTHYOCOCCUS, Bonaparte. 


Ichthyococcus, BONAPARTE, Faun. Ital., Pesci, Fase. xxvu, 1840. 
Coccia, GUNTHER, Cat. Fish, Brit. Mus., v, 1864, 387. 


Body compressed, naked, silvery; phosphorescent bodies upon the lower parts. Mouth 
moderate. Maxillary bones dilated, forming nearly the entire margin of the upper jaw; 
intermaxillaries small; lower jaw included. Teeth inconspicuous, a few near the symphysis 
of the lower jaw, while the edge of the maxillary is finely serrated. Eyes moderate in size, 
separated by a very narrow interorbital area. Pectorals placed very low. Ventrals pres- 
ent. Dorsal nearly median. Adipose fin rudimentary. Anal moderate. Caudal forked. 
Gill opening extensive, outer branchial arch reaching to behind the symphysis of the lower 
jaw, with numerous short gill rakers. 

The recent tendencies of opinion among American zodlogists are not in accord with the 
action of Dr. Giinther in substituting Coccia tor Ichthyococcus. 


ICHTHYOCOCCUS OVATUS (Cocco), Bonaparte. (Figure 113.) 


Gonostomus ovatus, Cocco, Lett. su Salmuni, 9, pl. 1, fig. 3. 

Ichthyococcus ovatus, BONAPARTE, Faun. Ital., Pesci, Fase. XXVl, 1840, figure.—VAILLANT, Exp. Sci. Travail- 
leur et Talisman, 104, pl. xiv, fig. 2, 2a. 

Scopelus ovatus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 453, 

Coccia ovata, GUNTHER, Cat. Fish. Brit. Mus., Vv, 388. 


This form, known since the days of Bonaparte, from the Mediterranean, was obtained 
by the French explorers in 1882 off the coast of Portugal at 950 meters, and off Morocco at 
2,030 meters. It has not yet been found in the western Atlantic. 


MAUROLICUS, Cocco. 


Maurolicus, Cocco, Lett. s. Salmoni, 32 (type, Maurolicus amethystino-punctatus, Cocco).—GUNTHER, Cat. 
Fish. Brit. Mus., v, 388. 


Body oblong, compressed, naked, covered with silvery pigment; phosphorescent spots 
along the lower parts. Head compressed, with bones thin, but ossified. Cleft of mouth 
wide, oblique, lower jaw slightly prominent. Maxillary large, broad, much produced back- 
wards, receiving the slender premaxillary in the upper concave part of its margin. Both 
jaws with minute teeth. Gill opening very wide. Gill rakers very long. Pectorals and 
ventrals developed. Dorsal on hinder half of body, but before anal. Adipose fin rudi- 
mentary. Anal fin long, in two portions, the posterior half with its rays hidden beneath the 
skin. Branchiostegals, 8 or 9. (Abridged from Giinther.) 
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MAUROLICUS BOREALIS, (NiLsson), GUNTHER. (Figure 111.) 


Scopelus borealis, NILSSON, Obsery. Zool., 9. 
Maurolicus borealis, GUNTHER, Cat. Fish. Brit. Mus., Vv, 389. 
Scopelus Humboldti, De Kay, N. Y. Fauna, Fish., 246. (Not of Cuvier.) SvoreEr, Hist. Fish. Mass., 328. 
Body compressed. Mouth wide, the lower jaw much projecting. Teeth small. Eye 
large, 3 in head. Five luminous spots on the throat, 12 between pectorals and ventrals, 
above these a row of 8,5 between ventrals and anal, vent to tail 24. Dorsal nearer tail 
than snout. Adipose fin very small. Ventrals below dorsal. Caudal forked. Color: dark 
greenish, sides silvery. 
Head, 34; depth, 34. Radial formula: D.10; A. 15. 
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A specimen of this species was picked up on the beach near Provincetown in August, 
1879, by Dr. Bean. . It had previously been found off the coasts of Great Britain and Sean- 
dinavia. 

Specimens were obtained by the Albatross from station 2402, in 28° 36’ N, lat., 85° 33/ 
W. lon., at a depth of 111 fathoms; and No. 29000, U. S. N. M., from station 1044, in 38° 37/ 
N. lat., 73° 12/ W. lon., at a depth 224 fathoms. A specimen was also received by the 
National Museum from Woods Holl, Massachusetts. 


Family CHAULIODONTID.. 


Chauliodontina, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 391, 392 (group under Sternoptychide). 
Chauliodontide, BONAPARTE, Catologo Metodico, 1846, 5.—G1LL, Arrangement Families of Fishes, 1862, 15.— 
JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 284. 


Body oblong or elongate, compressed, covered with rather large, thin, deciduous scales, 
Lateral line present. No barbels. Series of phosphorescent spots running along the lower 
side of the head, body, and tail. Head much compressed, the bones thin, but ossified. 
Mouth with the cleft extremely wide, its margins formed by maxillaries and premaxillaries, 
both of which are provided with teeth. Teeth unequal, some of them long and pointed, 
fang-like. Pectorals and ventrals well developed. Adipose fin present. Caudal forked. 
Gill openings very wide. No pseudobranchie. 


CHAULIODUS, Sehneider. 


Chauliodus, SCHNEIDER, Bloch, Systema Ichthyologiw, 1801, 430.—GtnTHER, Cat. Fish. Brit. Mus., v, 392.— 
JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 284. 


Body elongate, compressed, covered with very thin, deciduous scales of moderate size. 
Head short, much compressed and elevated, the lower jaw projecting, the snout much shorter 
than eye. Mouth extremely wide, the cleft reaching much beyond eye. Premaxillaries 
attached to spine with 4 long, fang-like canines on each side. Mandible with pointed, 
wide-set teeth, the anterior ones excessively long; none of these large teeth received within 
the mouth. Maxillaries with fine teeth; palatine with a single series of small, pointed teeth; 
no teeth on the tongue. Eye moderate. Pectorals moderate. Ventrals large. Dorsal fin 
high, placed anteriorly, well in front of the ventrals. Adipose fin moderate, sometimes fim- 
briate, opposite the low, short anal. Caudal moderate, forked. Gill openings very wide. 
No pseudobranchie. No gill rakers. Branchiostegals numerous. (Jordan and Gilbert.) 

The question of the presence or absence of the air bladder having never been inves- 
tigated, a dissection by Dr. Bean has revealed the presence of a conspicuous but thin-walled 
organ. The specimen (No. 35626, U. S. N. M.) taken by the Albatross shows long, slender 
ovaries, with small but perfectly distinct eggs. 

C. pammelas, Alcock (Ann. & Mag. Nat. Hist. 1892, 1, 355) is from the Indian Ocean, 
Investigator and station 126, 1,310 fathoms. It is close to C. Sloani. 


CHAULIODUS SLOANT, Scunrmrr. (Figure 115.) 
Chauliodus Sloani, SCHNEIDER, Bloch’s, Systema Ichthyologiw, 1801, 430.—Cuvier & VALENCIENNES, Hist. 


Nat. Poiss., xx, 383.—GtntneER, Cat. Fish. Brit. Mus., v, 392; Challenger, xx, 179.—Acock, Bathy- 
bial Fishes of Bay of Bengal, 1889, 25; Ann. and Mag. Nat. Hist., 6th Ser. vu, 11; 1891, 11, 127; 1892, 
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1, 355.—GoopE, Proc. U. 8. Nat. Mus., 111, 483.—CoL.ert, Bull. Soc. Zool., France, xv, 1890, 223.—Va1L- 
LANT, Exp. Sci. Travailleur et Talisman, 102. 
Chauliodus setinotus, SCHNEIDER, l. c., pl. LXXXV.—BONAPARTE, Faun. Ital., Pesc., fig. 
Chauliodes Schneideri, Risso, Hist. Nat. Eur. Mérid., 111, 442, fig. 37. 


Dorsal not far behind head, its first ray produced in along filament. Pectoral fins 
short. Ventral fins elongate, longer than head. About 30 phosphorescent dots in a series 
from the chin to the ventrals. Scales of the body subhexagonal. Head nearly as deep as 
long, 7 in total length; depth about same.  (Giinther.) 

Radial formula: B.17; D.6; A.12; V.7; Lat. 1. 56. 

Greenish above; sides silvery; belly blackish. 

This species has been obtained in the Mediterranean, off the coast of Morocco in 560 
fathoms by the French; at Madeira (Collett); in the Bay of Bengal, 1,590 fathoms, and the 
Gulf of Manaar, 597 fathoms, and at various stations in the deep waters of the Atlantic. 
A single individual has been taken from the stomach of a cod caught on Georges Banks by 
Gloucester fishermen in 1874. This and one (No. 26165, U. 8. N. M.) taken off the New 
England coast in 487 fathoms by the Fish Hawk were the first ever observed on the coast of 
North America. A specimen has been taken by the Blake at Station Cxxxviil, in the old 
Bahama channel, at a depth of 500 fathoms; and specimens have been obtained by the 
Albatross in the following localities: No, 35416, U.S. N. M., from station 2179, in 39° 30/ 10” 
N. lat., 71° 50’ W. lon., at a depth of 510 fathoms; No. 35626, U.S. N. M., from station 2230, 
in 38° 27’ N, lat., 73° 02’ W. lon., at a depth of 1,168 fathoms; No. 35639, U.S. N. M., from 
station 2231, in 38° 29’ N, lat., 73° 09’ W. lon., at a depth of 965 fathoms; No. 35556, U.S. 
N.M., from station 2204, in 39° 30! 30” N. lat., 71° 44’ 30” W. lon., at a depth of 728 fathoms; 
No. 35633, U.S. N. M., from station 2222, in 39° 03/15” N. lat., 70° 50/ 45” W., lon., at a depth 
of 1,537 fathoms; No. 35538, U. 8. N. M., from station 2202, in 38° 38/ N, lat., 71° 39! 45” 
W. lon., at a depth of 515 fathoms; No. 33524, U. S. N. M., from station 2094, in 39° 44/ 30” 
N. lat., 71° 04’ W. lon., at a depth of 1,022 fathoms; No. 34908, U.S. N. M., from station 
2118, in 13° 382’ 40” N, lat., 62° 54’ W. Ion., at a depth of 690 fathoms; No. 32660, U. S. N. 
M., from station 2001, in 37° 46’ 30” N, lat., 749 W. lon., at a depth of 519 fathoms; a speci- 
men from station 2392, in 28° 47/ 30” N, lat., 87° 27’ W. lon., at a depth of 724 fathoms; one 
from station 2565, in 38° 19’ 20” N, lat., 69° 02/ 30/7 W. lon., at a depth of 2,069 fathoms; 
one from station 2393, in 28° 43’ N. lat., 87° 14/ 30’ W. Jon., at a depth of 525 fathoms; 
one from station 2549, in 39° 51! 30” N, lat., 70° 17 W. lon., at a depth of 571 fathoms. 
Two specimens were taken by the Fish Hawk, one (No, 16165, U.S. N. M.) from station 
892, in 39° 46’ N. lat., 71° 05’ W. lon., at a depth of 487 fathoms; and another (No, 29068, 
U.S. N. M.) from station 1048, in 38° 29’ N, lat., 73° 21’ W. lon., at a depth of 435 fathoms. 

Ithas also been obtained by the Investigator in the Bay of Bengal, 738, 922, 1,260, 1,590 
fathoms, and in the Gulf of Manaar, 597 fathoms. (Alcock.) Also in the Laccadive Sea, 
the Andaman Sea, and the Bay of Bengal. 


Family GONOSTOMID4®£, Goode and Bean. 


Dorsal behind yentrals. Anal long. Teeth in jaws small, interspersed more or less 
with longer ones. Gill rakers present. Pseudobranchiw none. Adipose fin present or 
absent. Scales moderate, very caducous, and possibly in some instances absent from all 
or part of body. 

KEY TO THE GENERA OF GONOSTOMIDAE. 
I. Dorsal on posterior half of body. 


A. Dorsal opposite anterior rays of anal. Intermaxillary short. Air bladder absent. 
1. Seales and adipose fin present. Luminous spots large and conspicuous. Vertical fins high and 


long. 
SPN GEV OMErIIG TOGbl <i: cacclsc ce cecekececcse Sree saease selec nce cueces cesses esis GONOSTOMA 
2. Scales and adipose fin absent. 
a. Photophores small. Vertical fins moderate in length ....-.....-0-----+-----+-- CYCLOTHONE 
b. Photophores conspicuous. Anal long and high......----+++++++++++eee8seee ee BONAPARTIA 
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II. Dorsal nearly median. 
A. Dorsal slightly in advance of anal, its posterior rays overlapping anterior rays of same. 
A. Body rather elongate, its height about one-eighth of its length. 
1. Teeth in double rows in intermaxillary and mandible. Fangs onvomer. Air bladder absent. 


Seales present ....--------- +--+ 22-22-2222 eee e ee eee e cee eee rete reer e eee YARRELLA 
B. Body very elongate, its height one-twelfth to one-eighteenth of its length. 
1. Teeth small, unequal. Seales large, thin, deciduous ......-.---...---.---.------DIPLOPHOS 
II. Dorsal far in advance of anal, and but slightly behind ventrals. 
A. Vomerine fangs. Air bladder present. Scales present. Teeth in maxillary equal in size...... 
aaeer seves = PHONICHTHYS 


GONOSTOMA, Rafinesque. 


Gonostoma, RAFINESQUE, Ind, Ittiol. Sicil., genus Xxvu, p.64. BONAPARTE, Fauna Italica, Pesci, fase, XX VII. 


Body oblong, compressed, covered with large scales, subequal in size. Series of lumi- 
nous (phosphorescent) spots run along the branchiostegous membrane, lower parts of the 
body, and tail. Head conical, much compressed, with the bones thin. Cleft of the mouth very 
wide; intermaxillary short, not extending far below the level of the eye; maxillary much 
longer, forming nearly the entire margin of the jaw; jaws armed with a single series of 
teeth, unequal in size, minute ones alternating with long, pointed teeth. A band of minute 
teeth on the palatine and pterygoid bones; palatine with a few conical teeth in front. Eye 
of moderate size. Pectoral and ventral fins well developed. Dorsal fin on the hinder half 
of the body opposite the anal; adipose fin small, sometimes fimbriated. Anal long. Cau- 
dal forked. Gill opening very wide, the outer branchial arch extending forward to behind 
the symphysis of the lower jaw, and beset with very long gill rakers. Branchiostegals, 
13 or 14, Pseudobranchie none. Air bladder none. 


GONOSTOMA DENUDATUM, Rarrnesque. (Fig. 116.) 


Gonostoma denudata, RAFINESQUE, Ind. Ittiol. Sicil.; 65.—BONAPARTE, Fauna Italica, Pesci, fasc. Xx vit, 1840, 
fig. 11. Cuvirr & VALENCIENNES, Hist. Nat. Poiss., xx11, 376.—JoHNson, Ann. and Mag. Nat. 
Hist., x, 1862, 279.—Guntuer, Cat. Fish. Brit. Mus., v, 391; Challenger Report, xx, 172.—VaIL- 
LANT, Exp. Sci. Travailleur et Talisman, 102. 

Gasteropelecus acanthurus, Cocco, Giorn. Se. Lit., 1829, No. 77. 

Gonostomus acanthurus,Cocco, Lett, su Salmoni; B. pl. 1, fig. 1; Nov. Ann. Sci. Nat., Bologna, fasc. 9, p. 3, pl. 
I, fig. 1. 


The height of the body is contained 54 times in the total length (without caudal); the 
length of the head 4 times. Jaws heterodont, the intermaxillary being armed with 2, the 
maxillary with about 12 large, distinct teeth, the spaces between them being filled with very 
small teeth; lower jaw similarly armed with 10 or 11 large teeth. The entire cheek is cov- 
ered by the enormously enlarged infraorbital. (@iinther.) 

Radiai formula: D, 14-15; A. 30-31; P. 11-12; V. 8; L. lat. 36. 

This species is known to be common in the Mediterranean and the neighboring parts of 
the Atlantic, especially off Madeira. 

Its first occurrence in the western Atlantic was in 1881, when it was trawled by the 
Fish Hawk off the New England coast. It was also obtained by the Albatross, at station 
2665 in 265 fathoms, and by the French expedition, in 1,180 meters, off the coast of Morocco 
and off the Cape Verdes, in 460-580 meters. 


GONOSTOMA BREVIDENS, Kner & STEINDACHNER. (Figure 117.) 
Gonostoma brevidens, KNrr & STEINDACHNER, Sitzb. Akad. Wissensch., Vienna, LxI, 1870, 443. 


Body elongate, compressed, its height one-sixth of total (without caudal); length of 
head nearly one-fourth. Diameter of eye equal to length of snout, and about one-fifth length 
ofhead. Interorbital space about two-thirds diameter of eye. Mouth opening large, oblique, 
lower jaw projecting; upper jaw reaches back to the angle of the preoperculum, and is 
convex on its lower edge. Intermaxillary, maxillary, and mandible provided with a single 
row of sharp teeth, unequal in size. Tongue toothless. Two stronger teeth near the sym- 
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physis of the lower jaw. On the palatines and possibly upon the pterygoids a few small, 
sharp, pointed teeth. Gill opening very wide; the gill rakerslongand thin. Preoperculum 
rounded. Twelve short branchiostegals; at the base of each of the 8 anterior ones a lumi- 
nous dot. No pseudobranchie. Gill lamine large. Probably the lower pharyngeal bones 
covered with teeth similar to those in the jaws, but in several rows. The dorsal has its 
origin nearly midway between the ventral and the anal, and is composed of 13 or 14 rays. 
Adipose fin thread-like. Ventral in front of the middle of the body (not behind, as stated 
by Kner) with 7 rays, reaching to the vent. Anal with from 17 to19 rays, beginning under 
the last 3 or 4 rays of the dorsal, and the fin similar in height to the dorsal. The cau- 
dal is equal in length to that of the head from snout to preoperculum, and is strongly 
forked. Pectoral small, pointed, and nearly as long as the caudal. The thin, eaducous 
scales with which the body is covered exhibit no radiating lines, simply delicate, concen- 
tricrings. On either side two longitudinal rows of inconspicuous phosphorescent spots, 
surrounded with black pigment; the lower row near the line of the belly begins near the 
throat and ends at the origin of the anal. In the space from the pectoral to the ventral are 
16 spots; between the ventral and the anal 11; the upper row commences with 2 large 
spots upon the suboperculum, and continues back to the caudal. Color, dark gray; the back 
and belly silvery; all the fins whitish, uniform color. 

Radial formula: D. 13-14; A.17-19; V. 7. 

This form, described in 1870 by Kner from a single badly damaged specimen taken in 
the Atlantic, is evidently a true Gonostoma. It closely resembles in many respects Mauro- 
licus Powerie and Maurolicus attenuatus of authors, which seem to have little affinity with 
the typical species of Maurolicus. 

We have before us a specimen taken by the Blake from Station CCXLy, off Havana, at a 
depth of 243 fathoms. Other specimens were taken by the Blake from Station XL, off 
Grenada, at a depth of 461 fathoms; from Station xLrv, off Grenada, ata depth of 161 fath- 
oms; from Station XLV, in the old Bahama Channel, at a depth of 500 fathoms, and from 
Station XLVI, off Bequia, at a depth of 458 fathoms. 


CYCLOTHONE, Goode and Bean. 


Cyclothone, GoovE and BEAN, Bull. Mus. Comp. Zodl., 1883, 221 (type, Cyclothone lusca=Gonostoma microdon, 
GUNTHER). 
Neostoma, VAILLANT, Exp. Scient. Travailleur et Talisman, 1888, 86 (type, NV. bathyphilum). 


Body elongate, somewhat compressed, apparently devoid of scales;* lower parts with 
inconspicuous series of luminous spots, with the latter arranged approximately as in Gono- 
stoma, but usually much less conspicuous. Head conical, compressed; cleft of mouth very 
wide, oblique, extending behind the eye. The lower jaw strongly projecting. Maxillary 
long and slender, sickle-shaped; somewhat dilated posteriorly, but covering only an incon- 
siderable portion of the cheek. Upper jaw with a single series of needle-like teeth, some 
of which are enlarged; lower jaw with similar teeth, and in some species with a few canines 
in front. Teeth on vomer sometimes in patches, sometimes reduced to a single pair of 
fangs. Palatine and pterygoid teeth present or absent. Eye moderate, not conspicuous. 
Gill opening very wide, the membranes free from isthmus. Gill rakers numerous, long and 
slender. Pseudobranchie none. Branchiostegals. No air bladder. Dorsal and anal 
moderate, opposite, the latter much the longer. Adipose fin sometimes present. 


CYCLOTHONE MICRODON, (GUNTHER), GOODE AND Bean. (Figure 114.) 


Gonostoma microdon, GiinTHER, Ann. and Mag. Nat. Hist., 1878, 11, 188; Voy. Chall., xxu, 175,—ALCOCK, 
Bathybial Fishes of the Bay of Bengal, 1869, 25. 
Cyclothone lusca, Goope and Bran, Bull. Mus. Comp. Zodl., X, 1883, 221.—Jorpan, Cat. Fish. N. Am., 46. 


Body elongate, its greatest height contained 73 times in its length to base of middle 


*It is possible that very thin and exceedingly caducous scales may be present in life, but they are so 


exceedingly loosely attached that not a single one has been found upon hundreds of individuals examined 
by us, and at all events they are very different from the more persistent scales of Gonostoma denudatum, 
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caudal rays, its width being less than two-thirds of its height. Its height at the ventrals 
is contained 84 times in standard length; the least height of tail is half that of the body at 
the ventrals. 

Cheek naked. Head length contained 43 times in body length, its width about one- 
third of its length. The intermaxillary is very short, extending to vertical from posterior 
limb of anterior nostril. The maxillary is very strongly curved downward, and has a short 
knob at its anterior extremity, not visible without dissection. The maxillary extends back- 
ward to a distance from the tip of the snout equal to the length of the head without the 
snout. The peculiar arrangement of the teeth is described above in the generic diagnosis. 
Most of those in the maxillary are inclined strongly forward. Gill rakers, 9 above the angle 
and 13 or 14 below. 

The long lower jaw, with the exception of the projecting tip, is included within the 
upper jaw; its length is equal to the distance from the anterior nostril to the end of the 
head. . 

Lye circular, close to the profile, the interorbital area being very narrow. Its length 
is equal to that of the snout, and contained 7 times in the length of the head. 

Dorsal fin inserted at a distance from the tip of the snout equal to 3 times the length 
of the lower jaw, its base being as long as the head; the first ray is minute and about two- 
thirds as long as the eye; the second ray is about two-thirds the length of the base of the 
fin, and the subsequent rays rapidly and uniformly decrease in length to the last, which is 
about twice as long as the first. All the rays except the first are bifid. 

The anal fin is inserted under the second ray of the dorsal; its base is half as long again 
as that of the dorsal, and nearly one-third as long as the body of the fish; its outline 
resembles that of the dorsal, though slightly emarginate, its longest ray a little longer than 
the longest of the dorsal, and half as long as the base of the fin. All the rays except the 
first are bifid. 

Caudal forked, its middle rays less than half as long as the outer rays, equal in length 
to least height of caudal peduncle. 

Pectoral inserted under the tip of the opercular flap, its length equal to the greatest 
height of the body. 

Ventral inserted at a distance from the snout equal to twice the length of the head, its 
length slightly exceeding that of the pectoral, and contained 7 times in the standard body 
length. 

Radial formula: B. VII-IX; D.1411—12; A. 1416-20; C.17; P. 9-10; V. 5. 

Color blackish brown, the luminous pores inconspicuous, in a row in each side from the 
pectoral region to the tail, and another below it from the throat to the origin of the anal. 

The Challenger obtained this form first from great depths near Bermuda, but subse- 
quently at numerous localities in the Atlantic, Pacific, and Antarctic Oceans, at depths of 
from 500 to 2,900 fathoms; and it has since also been obtained from very numerous local- 
ities in the Atlantic by the Albatross and the Blake. Although many hundreds of 
specimens are in the National Museum, the species is so exceedingly delicate and hard to 
preserve that not one of them gives satisfactory opportunity for study. 

Neostoma quadrioculatum, Vaillant, pl. vit, fig. 2, must be very similar to this species 
(Exp. Sci. Tray. et Talisman, 99). 

According to Alcock, G. microdon has been found by the Investigator in the Bay of 

Bengal, in 485 fathoms, and in the Andaman Sea, in 265 fathoms. 


CYCLOTHONE BATHYPHILA (Vauant). (Figure 118.) 


Neostoma bathyphilum, Vartiant, La Nature, 1884, 184 (name and rough figure only); Exp. Sci. Travailleur 
et Talisman, 1888, 96, pl. vin, fig. 1, 1a. 


Body elongate, compressed; its greatest height about one-eleventh of its total length; 
the length of the head two-ninths. Vent midway between tip of snout and end of caudal 
rays. Kye moderate; its diameter equal to half the length of the snout, and also to the 
width of the interorbital space; itis placed far forward, so that the length of snout is greatly 
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reduced and one-fourth length of head. Cleft of mouth exceedingly wide, oblique. Maxil 
lary somewhat dilated, but not covering any considerable portion of the cheek, and its tip 
separated from the angle of the operculum by a distance greater than the diameter of the 
eye. The teeth upon the intermaxillaries are moderate in size; upon the maxillaries and 
the mandible larger, conical, separated by moderate intervals, which are filled with smaller 
teeth. Teeth also on palatines, pterygoids, and pharyngeals. Opercular bones very thin. 

The origin of the dorsal and anal fins opposite, immediately behind the vent; the latter 
is more than twice as long as the former and reaches nearly to the tail, which is forked. A 
small adipose dorsal fin at a distance from the dorsal equal to the length of the base of the 
latter, and about the same distance from the anal. Pectoral and ventral composed of weak 
rays, the origin of the latter nearly midway from the base of the pectoral to the vent, and 
the tips of the longest rays reaching to the vent. Branchial arches 4, long and slender; 
very elongate gill rakers, 10 above and 15 below the angle of the first, the longest twice as 
long as the eye. Velvety black, with a number of luminous spots. 

Radial formula: D. 12,13; A. 21, 22; V.7; P. 10. Branchiostegals, 13. 

This species was obtained by the French explorers at depths of from 1,420 to 2,582 
meters in the Gulf of Gascogne and off the Azores. It has since been found in considerable 
numbers in the western Atlantic by the Albatross, in the following localities: From station 
2103, in 38° 47/ 20” N. lat., 729 37’ W. lon., at a depth of 1,091 fathoms; from station 2140, 
in 17° 36/ 10” N. lat., 76° 46’ 05” W. lon., at a depth of 966 fathoms; from station 2534, in 
40° O1' N. lat., 67° 29/ 15” W. lon., at a depth of 1,234 fathoms, and No. 35514 U.S. N. M., 
from station 2196, in 39° 35’ N. lat., 69° 44’ W. lon., at a depth of 1,230 fathoms. 


CYCLOTHONE ELONGATA, (GUNTHER). (Figure 119.) 


Gonostoma elongatum, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 11, 187.—Challenger Report, xxu1, 173, pl. 
XLV, fig. B.—Axcock, Ann. and Mag. Nat. Hist., 1891, 1, 127; 1892, 11, 354. 
Sigmops stigmaticus, GILL, Proc. U.S. Nat. Mus., v1, 1883, 256.—JoRDAN, Cat. Fish. N. Am., 46. 


Height of body one-seventh of total length (without caudal); length of head two-ninths. 
Vent midway between root of caudal fin and eye. Eye moderate, two-thirds length of 
snout, about one-eighth length of head; its diameter less than width of interorbital space. 
Mouth exceedingly wide, maxillary extending to the posterior angle of the operculum, with 
a number of large teeth at considerable distances, with interspaces filled with smaller teeth; 
intermaxillary with 2 and mandible with about 10 large teeth. Infraorbital bone dilated, 
covering only about one-half of cheek. Opereular bones thin. Gill Jamine short. Gill 
rakers long. Branchiostegals 11, very short. Dorsal fin inserted a little behind the ver- 
tical from vent; greatest height exceeds that of the body at the point of its origin, Anal 
fin directly under the dorsal, much longer, extending nearly to root of caudal, highest in 
front. Pectoral narrow, slender, placed low; its length two-thirds that of the head. Dis- 
tance of ventral from vent contained one-half in its distance from pectoral. Scales have 
apparently been present, on a part at least, of the body, namely, the tail and ventral line. 
Luminous organs very pink, with silvery margins, in two rows on either side of the 
abdomen. 

Radial formula: D.13; A. 27-30; P.11; V.7. Color black. 

This species was obtained by the Challenger from two localities in the South Pacific, 
one, station 191, south of New Guinea, at a depth of 800 fathoms; one, station 194a, off 
Banda, at a depth of 360 fathoms, and has been found in considerable numbers in the deep 
waters off the American coast by both the Blake and Challenger,* and by the Investigator 
in the Indian Ocean, station 107, 738 fathoms, and station 107, 1,200 (2) fathoms. 

* Cyclothone gracilis (Gonostoma gracile, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 11, 187; Challenger Re 
port, xx, 174, pl. xLv, fig. e.), found by the Challenger at depths from 245 to 2,425 fathoms, south of Japan, 
is elongate and apparently scaleless, as in the other species of the genus. The cheek is only partially 
covered by the interorbital; larger teeth in the upper jaw rather numerous. Height of body one-ninth of 
total length; length of head one-fifth. Adipose fin absent. D.10; A.26; P.AL; V.6. 
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No. 33291, U.S. N. M., the type of Gill’s genus Sigmops and species Sigmops stigmati- 
cus, is an imperfect individual, from which the luminous spots had been rubbed off before 
it was examined by him; at the time when he studied the species this specimen was the 
only one which had been obtained, and the material was lacking for a complete comparison. 

A single individual was taken by the Blake from Station Xxxv1n; and specimens from 
the following localities have been obtained by the Albatross: No. 33368, U.S. N. M., from 
station 2077, in 41° 09/ 40’N. lat., 66° 02/ 20’ W. lon., at a depth of 1,255 fathoms; No. 
35446, U.S. N. M., from station 2193, in 39° 44/30” N. Jat., 70° 10/307 W. lon., at a depth of 
1,122 fathoms; No. 33291, U.S. N. M., from station 2039, in 38° 19/28” N, lat., 68° 20/20 W. 
lon., at a depth of 2,369 fathoms; No. 35465, U.S. N. M., from station 2196, in 39°35/N, lat., 
69° 44’ W. lon., at a depth of 1,230 fathoms; No. 38174, U.S. N. M., from station 2725, in 36° 
34 N. lat., 73° 48’ W. lon., at a depth of 1,574 fathoms; No. 35606, from station 2219, in 399 
46! 22/’N. lat., 69° 29’ W. lon., at a depth of 948 fathoms; and specimens from station 2718, 
in 38° 24’ N. lat., 71° 52’ W. lon., at adepth of 1,569 fathoms; from station 2535, in 40°, 03/30” 
N. lat., 67° 27/15’ W. lon., at a depth of 1,149 fathoms; and from station 2149, in 13° 01/30” 
N. lat., 81° 25’ W. lon., at a depth of 992 fathoms. No. 29069, U.S. N. M., was obtained by 
the Fish Hawk from station 1048, in 38° 29’ N, lat., 73° 21’ W. lon., at adepth of 435 fathoms, 


BONAPARTIA, Goode and Bean, n. g. 


Body oblong, compressed, slender behind, as in Gonostoma; covered with large eycloid 
seales, nearly equal in size. A continuous row of photophores on either side of the ventral 
line upon the lowest row of scales, extending from the anterior part of the lower jaw to the 
extremity of the base of the anal; others upon the caudal peduncle. Head much com- 
pressed, cleft of mouth very wide. Intermaxillary short; maxillary long, curved, forming 
the entire margin of the upper jaw, extending to the angle of the preoperculum. Jaws 
armed with a single series of not very numerous, acicular teeth, uniform in size; minute 
teeth on the palatines and pterygoids. Eye moderate. Pectoral and ventral fins small. 
Dorsal fin on the hinder half of the body, opposite the anterior portion of the anal. Adipose 
fin absent. Anal much longer and higher than dorsal. Caudal (probably) subtruneate. 
Gill-opening exceedingly wide, the branchial aperture extending nearly to the dorsal line 
on either side, and extending forward also to the symphysis of the lower jaw. Gill-rakers 
very long. ; 

This species is named in honor of the Prince of Canino, whose admirable work upon the 
fishes of Italy, one of the most essential of the older works in the ichthyologist’s library, is 
especially full in its discussion of the fishes allied to the one now under discussion. 


BONAPARTIA PEDALIOTA, Goopr and Bran, n.s. (Figure 120.) 


Body elongate, compressed, its height contained 44 times in its total length (without 
caudal); length of the head 55 times. The diameter of the eye is about equal to the length 
of the snout, and about one-fifth of the length of the head; width of interorbital space less 
than diameter of the eye. Mouth large, oblique, the lower jaw slightly projecting; the 
upper jaw reaches back to the angle of the preoperculum, and is convex on its lower edge 
between the verticals from the anterior and posterior margins of the eye. The pre- 
operculum extends backward in a sharp angle. The origin of the dorsal fin is equidis- 
tant from the root of the ventral and the axil of the posterior anal ray, and in the vertical 
from the base of the fourth or fifth anal ray; its length of base about two-fifths of that of 
the anal, and a little more than half the length of the head. Its greatest height, which is 
anteriorly, about equal to the length of its base. The space between this and the root of 
the caudal is equal to the length of the upper jaw. The origin of the anal is equidistant 
from the posterior margin of the orbit and the base of the middle caudal rays. Its ante- 
rior third is greatly prolonged, faleate in form, giving to the lower outline of the fin a para- 
boloid curve. The length of the longest or third ray is about equal to the length of the 
base of the fin, and nearly four times the length of the twelfth ray. Posteriorly to the end 
of the dorsal the fin is low, decreasing from a length equal to the diameter of the orbit, to 
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about half this dimension in the ultimate rays. The pectorals and ventrals are short and 
feeble, the ventral inserted about midway between the tip of the snout and the root of the 
caudal fin. Pectoral about midway from the tip of the snout to the origin of the anal. The 
caudal apparently about equal to the head in its length, but being mutilated, its form can- 
not be accurately determined. The scales resemble those of Gonostoma, without radiating 
lines. A single row of rather conspicuous phosphorescent spots extends from the lower 
jaw beneath the eye, to the end of the anal on either side, these dots being heavily mar- 
gined and with black above. There are twelve of these between the branchial opening 
and the origin of the ventral, five between the ventral and the anal, sixteen in the anal 
series, and two upon the caudal peduncle, one at the origin of the lower caudal rays, the 
other in the vertical above it and about one-fifth of thedistance from the dorsal outline. A 
series of vertical, elongated spots, apparently phosphorescent, upon either side of the lower 
jaw, giving it a pectinate appearance. 

Color (in alcohol) brownish gray; the head with silvery retlections. 

Radial formula: D. 20; A. 30; L. lat. 46. 

The types of this species are two specimens, about one and two inches long respect- 
ively, obtained by the steamer Albatross from station 2642 in 25° 20/ 30” N. Lat., 79° 58’ 
W. Long., at a depth of of 217 fathoms. 


YARRELLA, Goode and Bean, n. g. 


Body elongate, compressed, covered with rather large, thin, deciduous scales; the lower 
parts with luminous spots. Head conical, compressed; cleft of mouth very wide, oblique, 
extending behind the eye. Lower jaw strongly projecting. Intermaxilary comparatively 
long, forming about half of margin of upper jaw. Upper jaw with a single row of teeth in 
the maxillary, and a double row in the intermaxillary, interspersed with occasional stronger 
teeth; those in the intermaxillary directed downward or backward, those in the maxillary 
somewhat forward. Mandible with double row of small teeth, outer row with some larger 
ones. A row of short, weak teeth on the palatines; head of vomer with a short fang on 
either side. Eye moderate; gill openings very wide, the membranes free from the isthmus. 
Gill rakers not very numerous, rather short and stout. Pseudobranchie none. Branchi- 
ostegals numerous, 14. No air bladder. Dorsal and anal well developed, the former far in 
advance, its posterior rays over the origin ofanal. No adipose fin, Candal moderately forked. 

This genus is in several respects intermediate between Gonostoma and Photichthys. It 
is named in honor of William Yarrell, F. L.8., (1789-1856), the English ichthyologist. 


YARRELLA BLACKFORDI, Goopr and Bran, n.s. (Figure 121.) 


Body elongate, its greatest depth equal to length of head without snout, and contained 
74 times in the total (without caudal). Length of head 44 times in total (without caudal). 
Eye moderate, its diameter two-thirds length of snout, and contained 7 times in length of 
head. The maxillary extends far behind the eye, its length equal to that of the postorbital 
part of the head. Length of intermaxillary nearly two-fifths length of head. Teeth as 
described under genus. Gill rakers 6 above and 13 below the angle of the first arch, the 
longest about as long as the eye. Branchiostegals, 14. Dorsal origin a little nearer root 
of caudal than tip of snout, its origin nearly over the middle of the space between the ven- 
tral and the anal origin, and its posterior ray over the seventh ray of the anal; the length 
of its base equals that of postorbital part of head; rays imperfect, the longest fragment 
remaining equal to longest of anal, and not much more than one-third length of head, 
Distance of ventral origin from tip of snout contained 24 times in total (without caudal); 
rays imperfect, the longest only about one-fourth of length of head. Pectoral placed low, 
on a narrow base. Scales have evidently been present, and of considerable size, but their 
character and number ean not be ascertained. 

Radial formula: D.15; A. ii, 27; V.6; P.8. 

Color, purplish brown; 9 phosphorescent spots on the isthmus, 25 between the sym- 
physis of the mandible and the root of ventral, 12 between the origin of ventral and vent, 
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and 26 from vent to tail, A second row of pearly spots extends from above root of pecto- 
ral to origin of anal. 

This species is dedicated to E. G. Blackford, president of the board of fish commis- 
sioners of the State of New York, in recognition of his services in the promotion of ich- 
thyological studies. 

The type of this species was obtained by the Albatross from station 2376, in 29° 03/15’ 
N. lat., 88° 16’ W. lon., at a depth of 324 fathoms. Two other specimens, the larger one 93 
inches in length, were taken by the Albatross at the same station. 


DIPLOPHOS, Giinther. 
Diplophos, GUNTHER, Journ. Mus. Godeffroy, H, 1873, p. 101; Challenger, Report xxxt1, 1889, p. 32. 


30ody much elongated, band-shaped (covered with large thin deciduous scales?). A 
double series of phosphorescent organs runs along the lower side of the body and tail. 
Head compressed, with pointed snout and projecting lower jaw. Mouth very wide but 
slightly oblique; jaws armed with small pointed teeth rather unequal in size; eye of mod- 
erate size; paired fins well developed; dorsal fin in advance of the anal, behind the ven- 
tral; adipose fin none; anal very long. (iinther.) 

This genus is represented by two species—the type, Diplophos tenia, and another from 
the Pacifie, Diplophos pacificus (Challenger Report), 1. ¢. 33. Both species were obtained 
near the surface, but their relations with deep-sea forms are very intimate. 


DIPLOPHOS TANIA, GUNTHER. (Figure 126.) 


Diplophos tenia, GUNTHER, Journ. Mus. Godeffroy, I, 1873, p. 104; Chal. Report, xxx1, 1889, p. 32, pl. rv, fig. ¢. 


The length of the head is one-sixth of the total length, the greatest depth of the body 
only one-sixteenth. Snout more than twice as long as the eye, pointed, with the lower jaw 
longest. The maxillary reaches backwards far behind the eye. Dorsal fin short, its first 
ray somewhat nearer to the end of the snout than to the root of the caudal; anal fin com- 
mencing below the last dorsal ray, and ending at a short distance from the caudal. Paired 
fins short; pectoral inserted near to the lower profile; ventrals reaching nearly to the ori- 
gin of the dorsal. The phosphorescent organs are rounded black bodies, without silvery 
centre; they are very numerous and arranged in two parallel series along each side of the 
lower profiles. Those of the upper series are smaller than those of the lower, are quite round 
and do not extend so far towards the head and the caudal, as the lower. The lower are larger 
and transversely oblong. A pair of still larger luminous organs occupies a position in front 
of the base of the lower caudal rays. Brownish. (Giinther.) 

Radial formula: D. 8; A. ca. 43; V. 8. 

Taken in tow-net at night, lat. 30° S., lon. 24° W., and lat. 22° N., lon. 30° W. 


PHOTICHTHYS, Hutton. 


Phosichthys, Hutton, Cat. New Zealand Fish., 55. 
Photichthys, Wurron, Trans. N. Z. Inst., v, pl. xv, fig. 90.—GitinrueEr, Chall. Rep., xxm, 177. 


This genus is closely allied to Gonostoma, from which it differs in the following points: 

Both jaws are armed with a single series of teeth, those of the maxillary being small 
and equal in size. The intermaxillary is armed with 2 large fangs besides the smail 
teeth; mandible with 7 large equidistant teeth, the spaces between them being filled 
up with very small denticles. Vomer with a fang on each side of its head; palatine with 
strong, curved teeth, which gradually decrease in size backwards. The dorsal fin corre- 
sponds in position to the space between ventral and anal; adipose fin small. Air bladder 
present as a long, simple sae with thick walls. (Hutton, Giinther.) 

This genus is represented by a single species, P. argenteus, fig. 122 (A), described from 
specimens thrown ashore at Cook Straits after severe gales. There are specimens in the 
British Museum and the Wellington Museum. 
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Family ASTRONESTHIDZ&. 


Astronesthide, GILL, MS. 


Stomatoid fishes, with adipose dorsal present, and scaleless body. Dorsal fin inserted 
behind vent, but in front of anal. (Gill, MS.) 


ASTRONESTHES, Richardson. 


Astronesthes, RICHARDSON Voy. Sulph., Iehth., 1845, 97.—GiinTHER, Cat. Fish. Brit. Mus., v, 424. 
Phanodus, LOW®, Proc. ZoG1. Soe. London, 1850, 250. 


Body rather elongate, compressed, scaleless. Head compressed, the snout short, the 
mouth wide. Teeth pointed, unequal. Upper jaw with 4 long, curved canines; lower 
with 2; maxillary teeth fine, subequal; palatines with a single series of small, pointed 
teeth, similar to those on tongue. Eye moderate. Throat with a barbel. Dorsal fin long, 
inserted in front of anal, behind ventrals; adipose fin present; caudal forked; paired fins 
well developed. Gill rakers minute. No pseudobranchiwe. No air bladder. Lower parts 
with phosphorescent spots. (Jordan and Gilbert.) 


ASTRONESTHES NIGER, Ricnarpson. (Figure 123.) 


Astronesthes nigra, RICHARDSON, Voy. Sulph., Ichth. 97, pl. 50, figs. 1-3. 
Astronesthes niger, GUNTHER, Cat. Fish. Brit. Mus., v, 425. 

Stomias Fieldiit, CUVIER and VALENCIENNES, Hist. Nat. Poiss., xxu, 378. 
Chauliodus Fieldii, CUVIER and VALENCIENNES, L. c., XXII, 389. 
Phenodon ringens, LOWE, Proc. Zodl. Soc., 1850, 251. 


Black, with about 22 luminous spots between chin and ventrals. Barbel a little longer 
than head. Dorsal beginning just behind base of ventrals; pectoral not reaching nearly 
to ventrals. Jaws equal. Eye large, well forward. 

Radial formula: Head 4; depth 54. D.17; A. 14. 

This species is represented in the national collection by only a single specimen (No. 
34538, U.S. N. M.), the tye of Chauliodus Fieldii, ©. and V., obtained by Capt. Field, in May, 
1819, on a voyage from Mogador to New York, probably at the surface. This specimen 
passed from the hands of Dr, Mitchill to those of Mr. J. Carson Brevoort, then to Mr. E. 
G. Blackford, by whom it was presented to the National Museum. 


ASTRONESTHES GEMMIFER, Goopr and Bray,n.s. (Figure 124.) 


Length of head contained 44 times in the total (without caudal); its depth 8 times, and 
the depth of the body 54 times. Barbel about equal in length to the head. Origin of the 
dorsal fin a little nearer tip of snout than root of caudal; length of its base contained 
nearly 4 times in the total (without caudal); its longest ray two-thirds the length of the 
head. Ventral origin directly under the dorsal origin; length of the ventral contained 53 
times in the total (without caudal); it does not nearly reach to the vent. The distance of 
the anal origin from the root of the caudal is a little more than one-fourth of total length 
(without caudal). Eye longer than snout; one-fourth as long as the head, Pectoral is 
nearly one-seventh as long as body (without caudal). 

Radial formula: D.17; A.17; V. 7; P. 9. 

The type of this species (No. 24645, U. S. N. M.), about 74 inches in length, was taken 
from a halibut’s stomach, January 26, 1890, by the schooner Polar Wave, in 44° 25’ N, lat., 
53° 12' W. lon. The halibut was taken in about 300 fathoms. 

This species may possibly prove identical with A. niger. The limits of variation of the 
fin rays in this genus has not been determined for lack of sufficient material. The species 
has 17 anal rays and numerous gem-like dots on the lower part of the body, there being 
about 30 in the series from the symphysis of the mandible to the ventral. 
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ASTRONESTHES RICHARDSONI, Pory. (Figure 125.) 


Astronesthes Richardsonii, Porky, Mem. Hist. Nat. Cuba, 1, 1853, 176. 
Chauliodus Richardsonii, Pory, loc. cit., 1, pl. X, fig. 2. 


Length of head contained 42 times in total (without caudal); its greatest depth nearly 
two-thirds of its length. Body slender, its height at the dorsal origin equal to length of 
postorbital part of head, and one-eighth of total length (without caudal). Snout very short, 
two-thirds diameter of the eye, which is contained nearly 4 times in length of head. No 
teeth on the vomer, and a few scattered small teeth on the palatine bones. The origin of 
dorsal is nearer to root of caudal than tip of snout. Length of dorsal base half that of the 
head; rays all imperfect. Ventral origin immediately under the dorsal origin; it does not 
nearly reach to the vent, and its length equals that of the postorbital part of the head. 
Distance of anal origin from root of caudal equals length of head. Length of anal base 
equals postorbital part of head. Adipose fin directly over the tenth ray of the anal. 
Pectoral narrow and slender, length of the longest ray now remaining being two-fifths that 
of the head. Color, black; about 35 luminous dots between the symphysis of the mandible 
and the origin of the ventrals. 

Radial formula: D. 11; A. 14 0r15; V.7; P. 9. 

A single specimen (No. 35540, U. S. N. M.), 7$ inches in length, from Cuban waters. 


Family STOMIATIDA. 


Stomiatide, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 424.—GiLL, Johnson’s Cyclopedia, Iv, 1677.—JoRDAN 
and GILBERT, Bull. xv1, U. S. Nat. Mus., 285. 


Isospondylous fishes with elongate, tapering body naked or covered with very thin and 
deciduous scales. Head oblong. Snout short and rounded. fyes large and far forward. 
Opercular apparatus imperfectly developed. Mouth enormous with deep lateral cleft. 
Lateral margin of upper jaw formed by the supramaxillary and provided with teeth along 
the edges. Teeth usually strong, unequal, some of them often fank-like or barbed. Gill 
membranes not joined, free from the isthmus. Branchiostegals numerous (12-17). A long 
barbel at throat. No pseudobranchiz. Dorsal fin short, median or posterior, without 
spines. Anal free, far behind and smail. Caudal distinet. Pectorals low down on the 
scapular arch and narrow. Ventrals inserted far backward. Stomach cecal, and pyloric 
appendages absent. Sides with phosphorescent spots. Skeleton feebly ossified. Eggs 
excluded through oviducts. 


KEY TO THE SUBFAMILIES AND GENERA. 


A. Pectorals present. 
I. Body covered with fine scales. Ventrals very far back ...........2202.-.2002 20-0 eee eos STom1as 
Il. Body naked. 
a. Pectorals with separate ray. Vomer with teeth. Teeth in jaws long. 
L. Teeth; depressible:. Palatines; wath ‘teeth <2-25--- neces sete eee ee eee EcnuiostoMa 
2. Teeth, not depressible. Palatines toothless. Luminous organs very numerous..OPOSTOMIAS 
b. Pectorals normal. Vomer toothless. 
1. Dorsal and anal similar in size and opposite. 


a. Teeth fang-like. Pigment spots in place of lateral line. Eye small..GRAMMATOSTOMIAS 


b. Teeth emall) subequal: Eyellarce:2- = 2 ce seen neo eee eee PACHYSTOMIAS 
ce. Teeth stout. Eye small. Ventrals high on side of trunk .......-...----- BATHOPHILUS 
2. Anal much longer than dorsal. Palatine teeth absent ...............+-----++:-+-MUSTOMIAS 


B. Pectorals absent. 
1. Body naked. 
&- Dorsal Pebind Vent. 2< A.-. <acjeresie.o sie esse ereoe ner eee eee PHOTONECTES 
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STOMIAS, Cuvier. 


Stomias, CUVIER, Regne Anim., U1, 1817 (type, Hsox boa, Risso, from the Mediterranean).—Ginrurr, Cat. 
Fish. Brit. Mus., v, 426.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 286. 


Stomiatids with body elongate, compressed, covered with exceedingly fine and decid- 
uous scales, which are scarcely imbricated, lying in subhexagonal depressions in the skin. 
Head compressed, snout very short, and mouth cleft enormous. Mouth oblique, with lower 
jaw projecting. Teeth pointed, unequal, those of premaxillaries and mandible very large; 
maxillary with fine teeth; vomer with a pair of fangs; palatines and tongue with smaller 
pointed teeth. Eye moderate. Opercular portion of the head short; a large fleshy bar- 
bel suspended from the hyoid region. Vent far back, Dorsal comparatively long, far 
back, opposite anal. Pectorals and ventrals small, the latter far back. Caudal fin moder- 
ate. Lower side of head, body, and tail with series of phosphorescent dots, Gill openings 
very wide. No pyloric ceca. (Giinther.) 


STOMIAS FEROX, Reinmarpt. (Figure 127.) 


Stomias ferox, REINHARDT, Vidensk. Selsk. Naturv. og Mathematik, Afhandl., x, pl. xxvu.—Kroéyerr, Naturh. 
Tidssk., 11, 1846, 263.—GaimarD, Voy. Skand., Atlas, Poiss., pl. xx1v, fig. 1.—GUnruer, Cat. Fish. Brit. 
Mus., v, 426; Challenger Report, xxu, 205.—Goopr and Bran, Bull. Mus. Comp. Zodl., x, 220.—Jor- 
DAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 286. 


Height of body about one-twelfth of total length; length of head about one-tenth. Bar- 
bel longer than head, tapering, not fringed. Pectorals and ventrals not produced. Color, 
black. 

Radial formula: D.17; A.21; P.6; V.6. 

This remarkable form was first found off the coast of Greenland by the Scandinavian 
naturalist, and subsequently in the North Atlantie in 40° 41/30” N. lat., 65° 68’ W. lon., at 
a depth of 304 and 524 fathoms. Subsequently by the Blake at Station CCcrx, in 40° 11/ 40” 
N. lat., 68° 22’ W. lon., at a depth of 304 fathoms, and at Station CCCVI, in 41° 32/50” N, 
lat., 65° 55’ W. lon., at a depth of 524 fathoms, and at Station cxxxvu, off Bahama Chan- 
nel. Also by the Albatross in the following localities: No, 29067, U.S. N. M., from station 
1048, in 38° 29’ N, lat., 73° 21/ W. lon., at a depth of 455 fathoms; from station 2570, in 39° 
54’ N, lat., 67° 05/ 36” W. lon., at a depth of 1,815 fathoms; No. 35417, U.S. N. M., from 
station 2180, in 39° 29/50” N. lat., 71° 49/30” W. lon., at a depth of 523 fathoms; No. 33556, 
from station 2095, in 39° 29/ N. lat., 70° 58’ 40” W, lon., at a depth of 1,342 fathoms; from 
station 2427, in 42° 46’ N. lat., 51° W. lon., at a depth of 523 fathoms; from station 2571, in 
40° 09/ 30” N. lat., 67°09! W. lon., at a depth of 1,356 fathoms; No, 35625, U.S. N. M., from 
station 2236, in 39° 11/ N, lat., 72° 08/30 W. lon., at a depth of 636 fathoms; No, 35453, U. 
S.N.M., from station 2188, in 39° 54/ 30” N, lat., 71908’ W. lon., at a depth of 235 fathoms; 
No. 35614, U.S. N. M., from station 2201, in 39°39/ 45" N. lat., 71° 35/15” W, lon., ata depth 
of 538 fathoms; No. 28876, U.S. N. M., from station 995, in 39° 40/30” N, lat., 71° 31’ W. lon., 
at a depth of 358 fathoms; from station 2428, in 42048’ N. lat., 50° 55/30” W. lon., at adepth 
of 826 fathoms; from station 2532, in 40° 34/ 30” N. lat., 66° 48’ W. lon., at a depth of 705 
fathoms; No. 35408, U. S. N. M., from station 2180, in 39° 29/50” N, lat., 71° 49/30” W. lon., 
at a depth of 523 fathoms; No. 35409, U.S. N. M., from station 2181, in 39° 20’ N, lat., 71° 46" 
W.lon., at a depth of 693 fathoms; No. 35456, U.S. N.M., from station 2191,in 39° 45/30” 
N. lat., 70°17! W. lon., at a depth of 961 fathoms; No. 33561, U.S.N. M., from station 2101, 
in 39° 18/30’ N. lat., 68° 24’ W. lon., at a depth of 1,686 fathoms; from station 2429, in 42° 
55/30” N. lat., 50°51/ W. lon., at adepth of 471 fathoms; from station 2555, in 39° 45’ N. lat., 
70° 36’ W. lon., ata depth of 551 fathoms; from station 2572, in 40° 29’ N, lat., 66° 04’ W, 
lon,, at a depth of 1,769 fathoms; from station 2554, in 39° 48/30 N, lat., 70° 40°30" W. lon., 
at a depth of 445 fathoms; No. 28780, U.S. N. M., from station 936, in 39° 46750” N. lat., 69° 
47' W. lon., at adepth of 716 fathoms; No, 28838, U.S. N. M., from station 953, in 39° 52! 30” 
N. lat., 70° 17/30” W. lon., at a depth of 724 fathoms; and a specimen from the stomach of 
a fish obtained on the western part of the Grand Bank, at a depth of 120 fathoms. 
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STOMIAS BOA (Risso), Cuvier. (Figure 128.) 
Esox boa, Risso, Ichth. Nice, 1810, 330, pl. x, fig. 34.—Risso, Hist. Nat. Eur. Mérid., 1, 1, 440, fig. 40. 
Stomias boa, Cuvier, Régne Animal, Ist ed., U1. 1817, 184, Cuvier and VALENCIENNES, Hist. Nat. Poiss., XVI, 
368, fig. 545.—VAILLant, Exp. Sci. Travailleur et Talisman, 115. 
Stomias barbatus, Cuvier, 1. ¢.—BoNnaPparte, Fauna Italica, Pesce. Fasc. xxvii (bad fig.). 

The height of the body is contained 124 times in the total length, without caudal; the 
length of the head 94 times. Barbel as long as the head, terminating in 3 filaments. Pec- 
toral and ventral fins very narrow and elongate. Each of the median abdominal series of 
luminous spots contains 54 between pectoral and ventral fins, 14 between ventral and anal, 
and 15 between the origin of the anal and caudal. (Giinther.) 

Radial formula: D. 18; A. 18; P. 6; V.5; L. lat. 88. 

Stomias boa was obtained by the French expedition in eleven different localities, one 
individual from each, at various depths in the Gulf of Gascogne, on the coasts of Portugal 
and Morocco, on the Bane d@’Arguin, and about the Cape Verde Islands, at depths from about 
405 to 1,800 meters, the greatest depth being in the Gulf of Gascogne. 

Dr. Peters also identified this form from the Pacific. |Monatsbericht, Ak. Wiss., Ber- 
lin, 1876, 1846. 

Vaillant having examined a considerable amount of material, coincides with the opin- 
ion of Giinther that Stomias boa and Stomias barbatus are identical, but reinforces recent 
opinions as to the distinctness of Stomias ferox, which is well characterized by its coloration 
and its slender body, as well as by the form of the mandibulary barbel, which, although it 
is soft and extensible, so that the characters derived from its relative dimensions are not of 
special value, has an unfringed tip which may be regarded as a satisfactory character, 
although even upon this question there is some doubt. 

STOMIAS AFFINIS, GiUnrHEer. (Figure 129.) 
Stomias afinis, GiintHER, Challenger Report, xx11, 1885, 205, pl. Liv, fig. A. 

Scaleless, but with the hexagonal divisions of the skin distinct. The height of the body 
is one-twelfth of the total length, without caudal, the length of the head one-eighth. Teeth 
fixed. The barbel is about as long as the head, and terminates in 3 filaments (fig. a); the 
end of the stem of the barbel white, with a black pigment spot, and probably luminous. 
Pectoral and ventral fins narrow and elongate, especially the latter, which taper into a fila- 
ment and extend beyond the anterior anal rays. Anal fin higher than dorsal. Each of the 
abdominal series of luminous spots contains 43 between the pectoral and ventral fins, 6 
between ventrals and anal, and 15 (16) between the origin of the anal and caudal; another 
parallel series runs below, and a third above the middle of the side of the body. Fins 
white, dorsal, anal, and ventrals with black margins. (iinther.) 

Radial formula: D.17; A. 20; P.6; V.5. 

Known from one specimen, 5 inches long, taken south of Sombrero Islands, Challenger 
station 23, at a depth of 450 fathoms. 

Stomias nebulosus, ALCOCK, a related form (Ann. and Mag. Nat. Hist., 1889, m, 451), 
is from the Gulf of Manaar, 597 fathoms. 8S. elongatus, ALCOCK (I. ¢., 1891, 11, 129), is from 
the Indian Ocean, 738 fathoms. 

ECHIOSTOMA, Lowe. 
Echiostoma, LOW®, Proc. Zobl. Soc. Lond., 1843, 87 (type, Echiostoma barbatum, Lowe).—GuUNTHER, Cat. Fish. 
Brit. Mus., v, 427.—JorpDaAN and Gitpert, Bull. xvi, U. S. Nat. Mus., 286. 

s0dy elongate, compressed, naked. Head compressed, with short snout and wide; 
mouth cleft. Teeth pointed, unequal, those on premaxillary and front of lower jaw being 
longest; maxillary teeth in single series, those of its lower two-thirds being small; teeth 
of hinder part of the mandible in double or triple series; vomer with a pair of fangs; 
palatines with a single series of small pointed teeth; two groups of similar teeth on tongue. 
Kye moderate. Opercular portion of head very narrow and flexible; a fleshy barbel on the 
center of the hyoid region. Dorsal fin far back, opposite anal. Caudal forked. Vent not 
far in advance of caudal fin. Pectorals and veutrals feeble, the latter behind the middle 
of the body. Series of phosphorescent dots along the lower side of the head, body, and 
tail. Gill openings very wide. Gill rakers minute. No pseudobranchiz. No air bladder. 





DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 109 
ECHIOSTOMA BARBATUM, Lower. (Figure 130.) 


Echiostoma barbatum, Lown, Proc. Zobl. Soc. London, 1843, 87.—Giinruer, Cat. Fish. Brit. Mus.. v 427; 
Voyage Challenger, xx11, 206, pl. Lin, fig. b,.—Goopi and Bran, Bull, Essex. Inst., 1879, 23.—JoRDAN 
and GILBERT, Bull. 16, U. S. N. M., 287. 

Hyperchoristus Tanneri, GILL, Proc. U. S. N. M., vi, 1883, 256.—Jorpan, Cat. Fish. N. Am., 1885, 41. 


Black, with an elongate, club-shaped (phosphorescent) rose-colored spot between the 
maxillary and the eye. Barbel as long as head (in specimen seen), fringed at its tip. 
“Upper ray of pectoral produced in a long and slender filament, reaching nearly to the 
root of the ventrals” (wanting in specimens examined). Ventrals narrow, elongate. Head 
6 in length; depth 9. 

Radial formula: B.12; D. 12-15; A. 17; P.1+3; V.8. 

Until in 1879 a specimen of this species (No. 22364, U.S. N. M.), was brought in by one 
of the Gloucester fishing vessels, this form was known only from Madeira, where a speci- 
men 134 inches long was taken in a net close to the shore, prior to 1843, when it was 
described by Lowe. Since 1879 numerous specimens have been obtained: two by the Blake, 
from Stations CXXXVI and CXXXxVH, in the old Bahama Channel, at a depth of 500 fathoms; 
and others by the Albatross, No. 35624, U.S. N. M., from station 2236, in 39° 11’ N. lat., 
72° 08' 30” W. lon., at a depth of 636 fathoms; No. 33444, U.S. N. M. (type of Hypercho- 
ristus Tanneri, Gill), from station 2083, in 40° 26’ 40” N, lat., 67° 05! 15/’ W. lon., at a depth 
of 959 fathoms. 


ECHIOSTOMA MARGARITA, Goopek and Bran, n.s. (Figure 131.) 


‘The length of the individual to base of the caudal is 595 millimeters (135 inches). The 
greatest depth of the body, 51 millimeters, equals the length of the head and is contained 
nearly 8 times in the total length. A stout barbel is situated at a distance of 25 millime- 
ters from the tip of the lower jaw; its length, 28 millimeters, is somewhat more than one- 
half the length of the head; at the extremity this barbel is divided into six fringes, one of 
which is whitish; a whitish band on the barbel near the root of the fringes. There are 
about 31 teeth on each side of the maxilla, and 56 on each side of the mandible; none of 
the teeth in the jaws being enlarged. The vomer has a pair of depressible fangs on the 
right side and a single one on the left. There are 5 depressible teeth on each palatine. Lin- 
gual teeth in about four rows. The largest teeth in the jaws are scarcely more than 2 mil- 
limeters long. 

The length of the upper jaw, 40 millimeters, is four-fifths the length of the head. The 
mandible, 48 millimeters, is nearly as long as the head, The diameter of the eye, 8 milli- 
meters, equals the length of the snout and is one-fifth as long as the upper jaw. The man- 
dible projects beyond the upper jaw when the mouth is closed a distance equal to one-half 
the length of the eye. Nostrils about midway between the eye and the tip of the snout. 
The gill lamine are all well developed and increase in size backwards, not entirely con- 
cealed by the opercular bones. The gill rakers consist of minute scattered spines, 

The distance of the vent from the base of the caudal, 64 millimeters, is contained 64 
times in the totallength. The anal begins immediately behind the vent and extends nearly 
to the base of the tail. The dorsal is immediately over the anal. The origin of the ventral 
is 211 millimeters from the tip of the snout and 109 millimeters from the base of the caudal. 
The sixth and longest ray of the ventral, 43 millimeters, is five-sixths the length of the head. 
The pectorals of both sides have been torn off. Two rows of minute phosphorescent dots 
similar to those in HE. barbatum and similarly situated. A pearl-colored spot above the 
maxilla, beginning at the hina margin of the eye; its length about two-thirds that of the eye; 

Radial formula: D.18; A.24: V.7; P.O. 

Color very dark, extending even inside of the mouth. 

On the 13th of March, 1885, the steamer Albatross trawled a large specimen of Echio- 
Stoma at station 2394, N. lat. 28° 38/30”, W. lon. 87° 02’, in 420 fathoms (U.S. Nat. Mus., No. 
39282); this locality is about in the middle of the Gulf of Mexico. The single example taken 
is in bad condition, but it is named and described here simply to call attention to its exist- 
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ence in the region. There is no doubt that the species is distinct from Echiostoma bar- 
batum, as it has very small subequal teeth: 


OPOSTOMIAS, Gunther. 


Echiostoma, sp., GUNTHER, Ann. and Mag. Nat. Hist., 1, 1878, 180; Narrative of Challenger Expedition, 1, 412. 
Opostomias, GUNTHER, Challenger Report, Xx11, 238 (type, O. micripnus, GUENTHER, loc. cit., 208, pl. Lim. 
fig. A). 


A genus of stomiatoid fishes, closely allied to Echiostoma, but differing in dentition, 
the jaws armed with few strong, nondepressible teeth, received in deep hollows in the oppo- 
site jaws. Mavillaries and palatines toothless. Pectoral with separate ray. Body naked. 
An immense number of luminous organs. 

This genus is known from a single specimen, 154 inches long, captured by the Challen- 
ger south of Australia, at a depth of 2,150 fathoms, described by Giinther as Echiostoma 
micripnus. (Fig. 132.) 

SRAMMATOSTOMIAS, Goode and Bean, n. g. 


Similar in general appearance to Hchiostoma. Head short, compressed. Body com- 
pressed, moderately elongate. Dorsal and anal with numerous rays, placed opposite each 
other and close to the root of the caudal. Ventrals in advance of the middle of the body, 
at a great distance from the vent. Pectorals placed near the abdominal outline, consisting 
of a short filament very slightly separated from the rest of the fin, and several rays con- 
nected by a membrane. Two rows of minute phosphorescent spots on the body similar to 
those in Echiostoma. A very long and slender hyoid barbel. Mandibular teeth very 
unequal in size, comparatively few in number, arranged in two rows, an outer row of fixed — 
teeth and an inner row of depressible ones. The first pair, near the tip of the mandible, is 
very greatly enlarged and passes outside of the upper jaw when the mouth is closed. Inter- 
maxillary teeth uniserial or nearly so, the edge of the bone posteriorly with minute cirri. 
A pair of small, fixed, curved fangs in front, followed by a pair of larger movable ones. 
Vomer toothless. Palatines with several weak teeth. No lingual teeth. Upper pharyn- 
gals present. A pearl-colored spot on the cheek, similar to that in Echiostoma. Four 
gills; a short, narrow slit behind the fourth. Gill rakers not numerous, short, spine-like. 
Gill laminve increase in size backwards. <A series of pigment cells along the median line of 
the body, so arranged as to simulate a lateral line. Eye small, Caudal lobes apparently 
unequal. Skin naked, its whole surface sprinkled with minute raised pigment spots, each 
with a light center. 


GRAMMATOSTOMIAS DENTATUS, GoopE and Bran, n. s, (Figure 133.) 


The greatest height of the body equals the length of the head without the snout and is 
one-seventh of the total length without caudal. The maxilla is long and slender; its Jength 
is contained 64 times in the total. The length of the mandibie is contained 53 times in the 
total. The eye is as long as the snout, about one-fifth as long as the head. The nostrils 
are a little nearer to the eye than to the tip of the snout. The anterior nostril is placed 
nearly in front of the middle of the eye in a very short tube; the posterior is on a level with 
the top of the eye and is merely a small slit. The supramaxillary and intermaxillary are 
closely welded, but their separation is marked by a changing in the character of the teeth; 
those on the supramaxillary being minute cirri. The large fangs in the tip of the mandible 
are two-sevenths of the length of the upper jaw. 

The hyoid barbel is placed at a distance from the symphysis of the mandible, which is 
about equal to the enlarged fangs of the mandible, or one-fifth of the length of the mandi- 
ble. The length of the barbel is nearly one-third of the total. The pectoral is situated close 
behind the head and near the ventral outline; its first ray is distinet from the other three, 
although placed close to them, and is not produced. The greatest length of the pectoral is 
about one-fourth that of the head. The ventrals are placed in advance of the middle of 
the total length, their distance from the origin of the pectorals being one-half as great as 
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from the caudal base. The fourth and longest ray nearly equals the greatest neight of the 
body. The distance of the dorsal origin from the caudal base is contained 54 times in the 
total length. The longest dorsal ray, which is in the middle of the fin, is one-half as long as 
the longest of the ventral rays. ‘The length of the dorsal base is contained 64 times in the 
total length. The base of the anal is slightly longer than that of the dorsal, and its longest 
ray is about three-fourths as long as the longest dorsal ray. The caudal lobes in the only 
specimen available for study are unequal, the lower one being much longer than the upper, 
but this may be the result of accident. There are two rows of luminous spots, one close to 
the ventral outline, which becomes obsolete before it reaches the origin of the anal, and 
another in the lower third of the height of the body, which becomes indistinet about the 
middle of the total length; 14 of these spots between the pectoral and the ventral in the 
lower series and 11 in the upper series. 

Radial formula: D. 20; A. 24; V.7; P.1+3; C.17. 

The type of the species is a specimen 160 millimeters long (Catalogue, No. 37370), taken 
by the Albatross at station 2565, N. lat. 38° 19/ 20’, W. lon. 69° 02/30”, from 2,069 fathoms. 


PACHYSTOMIAS, Gtinther. 


Echiostoma, sp., GUNTHER, Ann. and Mag. Nat. Hist., 11, 1878, 180. 
Pachystomias, GUNTHER, Challenger Report, xxu, 210 (type, P. microdon, GUNTHER, /. ¢., 210, pl. Lm, fig.c). 


A genus of Stomiatoid fishes, with naked body, normal pectorals, toothless vomer and 
maxillaries, and comparatively feeble dentition. Luminous organs large and numerous. 

This genus is known by a single species, Pachystomias microdon (fig. 134), captured 
by the Challenger at the depth of 2,440 fathoms, to the northeast of Australia. 


BATHOPHILUS, Giglioli. 
Bathophilus, GIGLIOLI, Pelagos, p. 261, figure, GUNTHER, Challenger Report, XXII, 215, 


Body compressed, rather short, scaleless, minutely granulated; vent far behind the 
middle of the length. Head compressed; cleft of the mouth very wide; teeth stout. Eye 
small. Barbel none. Dorsal fin opposite to the anal, which commences behind the vent. 
Pectoral fins long, ventrals narrow, inserted high upon the side of the trunk. No luminous 
organs (?). A single species, B. nigerrimus (fig. 136), taken at Messina by Giglioli, and 
now in the Florence museum. 


EUSTOMIAS, Vaillant. 


Eustomias, VAILLANT, La Nature, 1884, 85 (name only mentioned); Exp. Sci. Travailleur et Talisman, 1888, 
112 (type, E. obscurus, Vaill.).—GUnTHer, Voy. Chall., xx11, 204. 


Stomiatids, with anal fin much longer than dorsal and beginning farther forward. 
“Barbel very elongate. Ventrals composed of two groups of rays. Jaws strongly armed 
with teeth in single rows; teeth absent from palatines, but present ow the tongue. Body 
entirely naked, but with numerous longitudinal luminous dots, and a large luminous body 
directly behind the cye.” ( Vaillant.) 

A single species, E. obscurus, from off the Azores, at a depth of 2,792 meters. 


EUSTOMIAS OBSCURUS, VaAILLant. (Figure 135.) 
Eustomias obscurus, VAILLANT, Exp. Sci. Travailleur et Talisman, 113, pl. 011, figs. 3, 3a. 


Body elongate; height scarcely one-twentieth of length, and thickness one thirtieth. 

The head, whose length is one-seventh of the length ofthe body, is conical, compressed ; 
the lower jaw projects beyond the upper; the snout half the length of the head; mouth 
very large, although the maxillary does not extend far behind the orbit; the intermaxillary 
has 2 long, fang-like teeth, and 11 others less conspicuous but strong; the first and the 
fifth in the latter series are the strongest, the last the smallest. On the maxillary the 
teeth are visible only with the aid of a magnifying glass; the teeth upon the mandibles are 
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similar to those upon the maxillaries, and are 14 in number on either side; the first two, 
separated from the following by an interval, are the strongest; the third, sixth, tenth, and 
eleventh are also conspicuous; the others, although shorter, are very robust; no teeth 
upon the palatines; fangs upon the tongue as strong as those in the jaws, 1 in front and 
2 or 3 behind it. Diameter of the eye 11 times in the length of the head, interorbital 
space slightly less; length of barbel twice that of head, cylindrical, fringed at each end 
with 7 long threads, at the end of each of which is a small ball. Branchial opening broad; 
branchiostegal membrane supported by short rays, between which are luminous dots; a 
small luminous body, conspicuous on account of its light color, under the eye. Body abso- 
lutely scaleless, with numerous little, white, luminous dots in double series on each side of 
the belly; vent far back, distance frem the snout equal to seven-tenths of length of body. 

Dorsal and anal extend nearly to the base of the caudal; the length of the anal is one- 
third that of the body; it is inserted immediately behind the vent; length of the dorsal is 
scarcely half that of the anal; caudal very short, its length one-twentieth of that of the 
body; pectoral composed of 3 slender rays; ventrals inserted well behind the middle of 
the body, separated in two parts, the upper composed of 3 short rays, the lower of 4 rays, 
at least 4 times as long as the upper ones. Color, velvety black; iris, silvery white. 

Radial formula: D. 21; A.35; P. 3; V. 7. 

Asingle specimen from a depth of 2,792 meters, near the Azores. 


PHOTONECTES, GUtntTHEr. 


Lucifer, DopERLEIN, Wiegm. Archiv f. Naturgeschich., 1882, 26. (Preocupied in Carcinology.). 
Photonectes, GUNTHER, Challenger Report, xx11, 1887, 212 (Type, Lucifer albipinnis, Déderlein, from Inosima). 


Body compressed, rather long, scaleless; vent far behind the middle of the length. 
Head compressed, with short snout and exceedingly wide mouth. ‘Teeth in the jaws small, 
unequal in size, in single series; vomer and palatine with a small group of teeth on each 
side. Eyesmall. Opercular portion of the head very narrow. <A long hyoid barbel. The 
dorsal fin opposite the anal, which commences behind the vent. Pectorals none. Ventrals 
inserted behind the middle of the length. A small suborbital phosphorescent organ, and 
two series of luminous dots along the lower part of the sides, with numerous rudimentary 
similar organs scattered over the skin of the body. (Giinther.) 

Photonectes (=Lucifer, Déderlein) has been known heretofore from a single species, P. 
albipinnis, taken at Inosima, Japan. 


PHOTONECTES GRACILIS, Goober and Bran, n. 8. (Figure 137.) 


A species much more slender than P. albipinnis. The type of this description is in 
very poor condition; the hyoid barbel is remarkably short and is probably imperfect. The 
fins, also, are incomplete, and the luminous dots along the sides are so indistinct as to be 
made out only with great difficulty. Its length, without including caudal, is 170 milli- 
meters. The greatest height of the body (11 millimeters) is contained 1535 times in the 
length without caudal. The least height of the tail (2 millimeters) is nearly one-fifth of the 
height of the body. The greatest depth of the head (12 millimeters) equals the length of 
its postorbital portion. The snout is very short, nearly one-half as long as the eye. The 
posterior nostril is immediately in front of the eye, and the anterior is near the end of the 
snout and a little below the level of the posterior. Both are subcireular or oblong in shape, 
and the posterior has a small, narrow flap. The diameter of the eye (5 millimeters) is 
one-fourth the length of the head (20 millimeters). Below and behind the eye there isa 
luminous body, which is nearly as long as the eye and somewhat club-shaped. At the mar- 
gin of the operculum there is a small, roundish, luminous dot. The maxilla is a very thin 
and narrow bone extending backward almost to the end of the head; it is very slightly 
curved and forms a very obtuse angle with the short intermaxilla. The mandible is very 
strongly curved upward, resembling a sled runner; its length (22 millimeters) equals twice 
the greatest height of the body. Both jaws are armed with numerous fine teeth of unequal 
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size; only 3 remain on each side of the intermaxilla. The maxilla has 20 true teeth on its 
anterior half, and the posterior half has about 16 serre. There are about 35 teeth on each 
side of the mandible. All the teeth of the jaws rake inward and backward, and are 
depressible. Three teeth on each side of the head of the vomer, increasing in size back- 
wards. A pair of teeth on each palatine bone. One fang near the tip of the tongue and 
3 farther back. Four gills, a small slit behind the fourth. The gill lamin not well coy- 
ered by the operculum. Gill rakers very few, minute, and spine-like. Gill opening very 
wide, the membrane cleft almost down to the origin of the hyoid barbel. No pseudo- 
branchie. The hyoid barbel is situated nearly under the tip of the tongue; it is evidently 
imperfect, its length being scarcely one-half that of the eye. 

The length of the head (20 millimeters) is contained 84 times in length to base of eau- 

dal. The origin of the dorsal is at a distance from the caudal base (44 millimeters), a little 

more than one-fourth of the standard length. The length of the dorsal base (34 milli- 
meters) is one-fifth of the standard length. The longest dorsal ray is a little longer than 
the eye. 

The anal begins immediately under the dorsal, and its base is slightly longer than that 
of the dorsal; its rays are about as long as those of the dorsal. The distance from the end 
of the anal to the origin of the middle caudal rays (10 millimeters) equals one-half the 
length of the head. The distance of the ventral from the tip of the snout (87 millimeters) 
is a little more than one-half of the standard length; consequently the origin of the 
ventral is very slightly nearer to the root of the caudal than the tip of the snout. The 
distance from the origin of the ventral to that of the anal slightly exceeds the length of 
the anal base. Caudal and ventral imperfect. Pectoral wanting. 

Radial formula: D. 18; A. 21; V.7; P.0. 

Color, very dark. A row of luminous dots along the margin of the branchiostegal 
membrane; tworows beginning on the isthmus and extending back along the edge of the 
belly, passing between the ventrals and slightly above the base of the anal, disappearing 
near the end of the body; another row higher up on the side, which cannot be traced back 
farther than the origin of the ventral, on account of the bad condition of the specimen. 

This specimen was obtained by the steamer Blake, at station x, off Martinique, in 
472 fathoms. 


Family MALACOSTEID£. 


Malacosteide, Git, Arr. Families of Fishes. 

Body elongate, compressed, scaleless. Mouth immense. Snout very short. Cleft of 
the mouth exceedingly wide, the ends of the jaws extending beyond the root of the pectorals, 
and the jaws not connected with the sides of the head back of the orbit. Tail diphycercal. 
Lateral margins of the upper jaw formed by the intermaxillaries only. No adipose fin. 
No barbel. Pectorals rudimentary. 


PROVISIONAL KEY TO THE GENERA. 


EEOC OUAISMNTCRON Gemeee lea ala: ais seis caiics oe sesiice cies ececsaendassascesce esas sucsaseee nace MALACOSTEUS 
B. Pectorals absent. 
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MALACOSTEUS, Ayres. 
Malacosteus, AYRES, Journ. Bost. Soe. Nat. Hist., 1849, 53.—Ginrner, Cat. Fish. Brit. Mus., v, 428. 


Body elongate, compressed, scaleless. Head rather compressed, the snout very short, 
the cleft of the mouth very wide, extending to behind the root of the pectorals. Teeth 
pointed, unequal, in single series on both jaws and tongue; none on the palate. Opercula 
membranaceous. Dorsal far back, opposite anal. Pectorals rudimentary, Ventrals rather 
posterior. No barbel. (Ayres, Jordan and Gilbert.) 
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KEY TO THE SPECIES. 


A. Dorsal and anal moderate (D. 19; A. 20). Loral spot longer than eye .....--..--.-- MALACOSTEUS NIGER 
B. Dorsal and anal short (D. 15; A. 15). Loral spot shorter than eye --...--.-.-..-- M. CHORISTODACTYLUS 


MALACOSTEUS NIGER, Ayres. (Figure 158.) 


Malacosteus niger, AYRES, Journ. Bost. Soc, Nat. Hist., 1849, 53.—GUnruer, Cat. Fish. Brit. Mus., 1864, 
vy, 428.—Goopk and Bran, Bull. Essex Institute, 1879. 


A Malacosteus with a somewhat slender body, its height about one-eight of its length, 
without caudal; with large branchial opening, and with comparatively long dorsal and anal 
fins, nearly opposite (the dorsal slightly in advance), faleate, strong. Luminous body almost 
crescentic, its length greater than diameter of eye. Fangs shorter than diameter of eye. 
Ventrals shorter than base of dorsal. Black, with numerous light dots over entire body. 

Radial formula: D. 19; A. 20 (2); P. 3 (2); V. 5. 

For a long time only a single specimen of this species was known, the type of Ayres’s 
description, 84 inches in length, which was picked up at sea in 40° N, lat., 50° W. lon. 
The Blake obtained a single specimen at Station CXLv, off Barbados, at a depth of 347 
fathoms. The Albatross obtained several specimens: No. 35526, U.S. N. M., from station 
2211, in 39° 35/ N, lat., 71° 18’ W. lon., at a depth of 1,064 fathoms; No. 32169, U.S. N. M., 
(No. 797, Gloucester donation); No. 39220, U.S. N. M., 63 inches in length, in 37° 46/30” N. 
lat., 73° 56’ 30” W. lon.; a specimen from station 2,584, in 39° 05! 30” N, lat., 72° 23/ 20” W. 
lon., at a depth of 541 fathoms, 

Giinther has described a species very closely related under the name of Malacosteus 
indicus (Challenger Report, xx11, 214, pl. Irv, fig. B.), from near the Philippines, 500 fath- 
oms, and in the Andaman Sea (Alcock) 650 fathoms. 


MALACOSTEUS CHORISTODACTYLUS, Variant. (Figure 139.) 
Malacosteus choristodactylus, VAILLANT, Exp. Sci. Travailleur et Talisman, xxi, 1888, 108, pl. v1, fig. 4. 


A Malacosteus with a comparatively stout body, its height nearly one-fourth of its 
length, its thickness six one-hundredths of same, with immense branchial opening by the 
extent of which the length of the head is seemingly reduced to one-eighth of the length of 
the body, and with comparatively short dorsal and anal fins inserted nearly opposite each 
other, apparently rounded and not faleate; caudal fin very small; luminous body under eye 
subquadrangular, its greatest length less than the diameter of the eye; ventrals longer 
than base of anal, much longer than base of dorsal; the longest ray apparently equal to the 
distance from insertion of anal to the end of middle caudal rays; length of strongest fangs 
greater than diameter of eye. Black, apparently without small luminous dots upon the 
body. 

Radial formula: D.19; A. 20; C. 124; P.5; B.6. 

This species was described by Vaillant from three specimens, two from the coast of 
Morocco in 1,400 to 1,635 meters and one from the Azores in 2,220 meters. The species is 
very distinct from IM. niger and easily recognized, 


PHOTOSTOMIAS, Collett. 


Photostomias, COLLETT, Bull. Societé Zoologique de France, 1889, 291. 


A genus allied to Malacosteus, characterized by the absence of pectoral and adipose 
dorsal fins, and the absence also of teeth upon the palatines. The body is compressed, skin 
naked; ventrals in advance of the middle of the body; vent behind the middle of the body; 
opercula rudimentary. A series of long, crooked teeth in the intermaxillary; teeth upon 
the lingual and pharyngeal bones, but absent upon the vomer. Two post-orbital photo- 
phores. Two rows of photophores along the sides of the belly, and a great number of small 
luminous points scattered over the entire surface of the body. Type, P. Guerni, Collett. 
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PHOTOSTOMIAS GUERNEI, Cotterr. (Figure 140.) 
Photostomias Guerni, COLLETT, Bull. Soc. Zool. France, 1889, 291. 


The greatest height of the body, behind the ventrals, is included eight and a half times 
in its total length; the length of the head five and a half in total length. Eye moderate, 
its diameter contained five and a half times in the length of the head. Mouth slightly 
oblique, very large. Intermaxillary teeth about eight in number, those of the upper jaw 
very small and serrated. The dorsal and anal are very far back, opposite. Ventrals 
elongate, villiform, extending behind the vent. Caudal much furcate. 

The anterior luminous organ above the maxillary is rudimentary. 

Radial formula: D. 24; A. 27; P. O.; V.15; C. 27. 

Color, dull black, this color extending even into the inside of the mouth. 

The type of this species, a single specimen, a female containing eggs nearly mature, 
was taken on the 30th of June, 1887, by the Hirondelle, at a depth of 1,138 meters, oft 
the Azores, in 38° 34’ 40” N. Lat., 30° 43’ 30’ W. Long. The species is named in honor of 
Baron Jules de Guerne, of Paris, who accompanied Prince Albert of Monaco on the 
Hirondelle, in the capacity of zoologist. 


THAUMASTOMIAS, Alcock. (Figure 141.) 


Thaumastomias, ALCOCK, Ann. and Mag. Nat. Hist., 1890, 11, 220, pl. vil, fig. 7. 


A genus allied to Photostomias, trom which it is distinguished by the presence of teeth 
upon the palatines. Body elongate, compressed, scaleless, with the vent not far distant 
from the caudal fin. Head compressed, with the cranium small, the snout short, and the 
cleft of the mouth exceedingly wide. A long, elastie muscular band passing from the hyoid 
bone to the inner aspect of the mandibular symphysis. Teeth acute, unequal, in single 
series in premaxill, mandibles, and palatines; none on the tongue. Eye moderate. Gill- 
covers rudimentary. One dorsal fin opposite to the anal, situated in the posterior fourth 
of the body near the caudal. No pectoral fins. Ventral fins situated in the anterior half 
of the body. Gill-openings very wide. No air-bladder. 

The type of this genus, 7. atror, Alcock, was taken off the coast of Madras, at a depth 
of 1,310 fathoms, by the Investigator, station 97. 


Family ALEPISAURID-A. 


Alepidosaurina, GUNTHER, Cat. Fish. Brit. Mus., v, 1864 (group third in family Scopelida). 

Alepisauroidei, BLEEKER, Enum. Sp. Pise. Arch. Ind., xxi, 1859, 22. 

Alepidosawrid@, BoNAPARTE, Cat. Metod., 1846, 8; Conspectus, 1850.—ADAms, Man. Nat. Hist., 1854, 99.—GILL, 
Arrangement Families of Fishes, 1862, 16 (Family No. 161).—Jorpan and GILBERT, Bull. XVI, U.S. Nat. 
Mus., 274. 

Alepidosauroide, GILL, Proc. Acad. Nat. Sci. Phila., xvi, 1864, 187. 

Alepisauride, GILL, Science, 111, 620, 1884. 

Sphyrenide, gen., Lown, Trans. Zo61. Soc. London, 1835, 123. 





Malacopterygians with the mesocoracoid wanting or atrophied. Post-temporal imping- 
ing upon occiput. Vertebrie and interspinous processes normal. Photophores and barbel 
absent. 

Body elongate, compressed, scaleless. Snout produced, the mouth cleft very wide. 
Premaxillary very long and slender, not protractile, forming entire margin of upper jaw. 
Maxillary thin, long, immovable. 

Teeth very unequal, immovable; a series of small teeth occupying entire length of pre- 
maxillary; those in front sometimes larger and curved. Palatine teeth triangular, pointed. 
Teeth on lower jaw like those on palatines. Tongue toothless. 

Gill membranes not united, free from isthmus. Gill rakers short, spine-like. Bran- 
chiostegals 5-7. Pseudobranchie large. Opercular bones thin, membranaccous. Dorsal 
Jin very long, occupying nearly the whole of the back; adipose fin present; anal fin moderate; 
caudal forked. Air bladder none. 
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ALEPISAURUS, Lowe. 


Alepisaurus, Lowk, Proc. Zoi]. Soc. London, 1833, 104; Trans. Zool. Soc., 1, 124.—CuvieR and VALENCIENNES, 
Hist. Nat. Poiss. xx, 529.—GijnruEerR, Wiegmann’s Archiv, 1860, 121. 

Alepidosaurus, GUNTHER, Cat. Fish. Brit. Mus., V, 1864, 420.—JORDAN and GILBERT, Bull. xvi, U.S. N. M., 275. 

Plagyodus, GUNTueER, Annals and Mag. Nat. Hist., 1867; Challenger Report, xx11, 1887, 203.—JORDAN, Cat. 
Fishes, N. America, 18% 39. 





Body elongate, compressed, scaleless; head compressed; snout produced; mouth cleft 
wide; premaxillary long and slender; maxillary thin, long, immovable. Teeth unequal, 
immovable. Very small teeth run along entire length of intermaxillary. Palatine teeth 
compressed, pointed, the two or three anterior ones very strong and long, and the pos- 
terior ones moderate. Teeth in lower jaw similar to those on the palatine bones, one 
pair in front and two or three pairs in the middle much enlarged. Eye large. Pectoral 
and ventral fins well developed. Adipose fin of moderate size. Caudalforked, Gillopening 
very wide. Branchiostegals, V—-VII. 

The name Plagyodus, Steller (Pallas, Zoogr. Ross. Asiat., 111, 383), has been adopted by 
Dr. Giinther,* but it is doubtful whether Steller used the name Plagyodus in the sense of a 
Linnean genus. 

The following discussion of this genus is quoted from Giinther’s great work: 

‘Like most other deep-sea fishes, Alepidosaurus has been found at widely distant local- 
ities, and it is probable that in time it will be obtained in the intermediate parts of the 
ocean. Deep-Sea fishes are much less subject to differences of climate than those inhabit- 
ing the coasts or the surface, and therefore we should not be surprised to find the repre- 
sentatives of one and the same genus, and frequently even the same species, in high lati- 
tudes of the northern and southern hemispheres. 

“ Tivery part of the Alepidosauri is so fragile that it is extremely difficult to obtain 
perfect specimens. It is also impossible to preserve them in spirits without some portion 
of the dorsal and of the other fins being broken. The entire structure of the dorsal fin is 
so delicate, that it must even be liable to injury and alteration of outline while the fish is 
in its native element. The fibrous ligaments connecting the vertebrae are very loose and 
extensible, so that the form of the fish is easily lengthened when its body is slightly 
stretched, Therefore no reliance whatever is to be placed on trivial specific distinctions 
founded on the form of the dorsal fin and on the relative proportions of the head and body. 
A comparison of the two figures of A. ferox, given by Lowe, will show the truth of this 
observation. 

“The loose connection of the single parts of the body is found in numerous deep-sea 
fishes, and is merely the consequence of their withdrawal from the pressure of the water to 
which they are exposed in the depths inhabited by them. When within the limits of their 
natural haunts, the osseous, muscular, and fibrous parts of the body will have that solidity 
which is required for the rapid and powerful movements of a predatory fish. That the 
fishes of this genus belong to the most ferocious of the class is proved by the dentition and 
the contents of their stomach; but it is worthy of notice that although the mouth is so 
deeply cleft, the lower jaw can not be moved from the upper at a greater angle than about 
40 degrees. The teeth are constantly changing and it is odd that an ichthyologist like 
Lowe should have had so much difficulty in recognizing the nature of some immature teeth 
lying in the gingiva.” 

P. Poey has deseribed a specimen from Cuba, under the name of A. altivelis (Poey, 
Mem. Hist. Nat. Cuba, I, 302), and also referred to another form, which Gill has named 
provisionally Caulopus Poeyi (Proc. Acad. Nat. Sci., Philad., 1862, p. 131). 


* Description of a New Genus of Acanthopterygian Fishes. By the Rey. R. T. Lowe, B. A., Corr. Memb. 
Z.S. (Ina letter to the Secretary.) < Trans. Zool. Soc., London, v. I. pp. 123-128, pl. xrx, 1835. 
Additional Observations on Alepisaurus ferox. By the Rey. R. T. Lowe, M. A., C.M. Z. 8. < Trans. 
Zool. Soc., London, v. 1. pp. 395-400, pl. Lex, 1835. 
+ On Alepidosaurus, a Marine Siluroid Fish. By Dr. Albert Giinther. < Ann. and Mag. Nat. Hist., Series 
III, v. v1, 150-1. 


Giinther, A. On the identity of Alepisaurus (Lowe) with Plagyodus, Steller, Ann, and Mag. Nat. Hist., 
London, March, 1867. 
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Gill has also described a species from the Pacific coast of North America, under the 
name of Caulopus borealis (Proc. Acad. Nat. Sci., Philad., 1862, p. 128); and Bean another, 
Alepisaurus esculapius (Proc. U.S. Nat. Mus., 1883, 361); and there is also the doubtful 
Caulopus serra of Gill from Monterey, California. 

We are not thoroughly satisfied that more than one species has been found in the 
Atlantic. 


KEY TO THE GENERA AND SPECIES. 


Doran lene y Sal 10 eerie mm mteeistets eicicrerwie xiaisiniaians's)si-<i.cw' sis cls ew oc ot caeleanncewedaceesecesdceeene ALEPISAURUS 
Paired fins moderate. (Ventrals about one-half length of head.) Ventral rays 9-10. 

ALEPISAURUS FEROX 

Paired fins short. (Ventrals about one-third length of head.) Body shorter posteriorly. Ventral rays T. 

ALEPISAURUS 4SCULAPIUS, Bean (from abyss off Unalaska). 

SECU GN ahy Gy ed peeetateercinta aiate fa aiala atetnln ata sta lersinne| see ayo Siem we we, Saioiie © ve mais SSee decease oaces ses scat eee CAULOPUS 
Paired fins moderate. (Ventrals about one-half length of head.) Dorsal much elevated. 

CAULOPUS ALTIVELIS 


Paired fins elongate. (‘Ventrals as long as head’”.) Dorsal fin short; 34 rays. 
CAULOPUS BOREALIS 


ALEPISAURUS FEROX, Lowe. (Figure 142.) 


Alepisaurus ferox, LOWE, Proc. Zobl. Soe. London, 1833, 107.—Trans. Zodl. Soe. London, t, 124, pl. xx; 395, 
pl. Lix.—GUNTHER, Wiegmann’s Archiy., 1880, 121. 

Alepidosaurus ferox, GUNTHER, Cat. Fish. Brit. Mus., v, 421. 

Plagyodus ferox, GUNTHER, Challenger Report, xx11, 203.—JORDAN, loc. cit. 

Alepisaurus azuwreus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., xx11, 1839, 530. 


Length of the head is less than twice the height of the body, and rather less than one- 
sixthof thetotal. Eye median, contained 5 to 6 times in length of head, as wide as the inter- 
orbital space. Dorsal fin much elevated; pectorals elongated, equal in length to the head, 
but reaching nearly two-thirds of the distance to the insertions of the ventrals; first rays of 
dorsal, pectoral, and ventral serrated. 

Radial formula: D. 38-44; A, 14-17; P. 14-15; V. 9-10. 

A. ferox was first described from specimens obtained by Lowe im the deep waters near 
Madeira. In addition to Lowe’s types, and a few other specimens obtained by the Madeira 
fishermen upon tne deep-sea lines, the species appears not to have been captured, except in 
the Western Atlantic. 

From the Western Atlantic specimens have been sent to the National Museum. Of 
three of these the locality is not known, but they were obtained in the New York markets 
by Mr. E. G. Blackford, and forwarded to Washington by him. The Albatross obtained 
one at the surface (Cat. No. 25262 U.S. N. M.) in 44° 30’ N. Lat., 57° 13’ W. Long., and 
another (Cat. 22292 U.S. N. M.) at a depth of 195 fathoms in 42° 45/ N. Lat., 63° W. Long. 
The Gloucester fishermen obtained two on Le Have Bank, one (No, 24245) at 275 fathoms, 
another (No. 24244) at 120 fathoms; also, two others (Nos. 24296 and 24297) in 200 fathoms 
at Lat. 42° 37’ N., Lon. 62° 55’ W., and another (No. 24243) in Lat. 43° 46’ N., Lon. 61° 
18’ W. in 200 fathoms. <A skull of Alepisaurus, from Van Diemen’s Land, preserved in the 
British Museum, has been provisionally identified by Giinther with those species, but it 
seems scarcely safe to regard A. ferox as an inhabitant of the Australian seas until more 
material has been obtained for study. 

A closely allied species, with somewhat shorter paired fins, has been described by Dr. 
Bean under the nameof A. esculapius. The fish was speared at Unalaska in October, 1550, 
just as it was swimming upon the beach. It undoubtedly had come to the surface from the 
deep adjacent to Captains Harbor, where it was captured. The hundred-fathom line 
at this point approaches rather close to the shore. This individual had in its stomach twenty- 
one individuals of the spiny lumpfish. It was Dr. Bean’s opinion that it had been driven 
ashore by the torture of a parasitic worm found in its flesh. The “Wolf Fish”, as it is 
called in this region, frequently is stranded on the beach at Hinliuk, 
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ALEPISAURUS (CAULOPUS) ALTIVELIS, Porky 


Alepisaurus altivelis, Pony, Mem. Hist. Nat. Cuba, 11, 1858, 302. 
Alepidosaurus altivelis, GUNTHER, loc. cit., and in Challenger Report, XXII, 203. 


Length of the head is more than twice the height of the body, and contained 64 times 
in the total (with the caudal). Dorsal fin much elevated; pectoral elongate, but terminat- 
ing at a great distance from the ventral; ventral about half as long as the head. Caudal 
lobes equal in length. 

Radial formula: D. 40; A. 17; P. 16; V. 13. 

The type of this species was about 3 feet long, and was obtained by Cuban panera t 
at a great depth. Poey had another form, somewhat different, since described by G 
under the name Caulopus Poeyi.* 


Family PARALEPIDID. 


Paralepidina, GiiNTHER, Cat. Fish. Brit. Mus., v, 1864, 418 (group under Scopelide). 
Paralepidide, GILL, Arrangement, Families of Fishes, 1872, 16 (Family No. 162). 


Body elongate, somewhat compressed, formed much as in a Barracuda, covered with 
eycloid scales of moderate or rather large size. Head long, usually scaly on the sides. 
Mouth very large, lower jaw projecting. Premaxillary not projectile, very long and slender, 
forming the entire margin of the upper jaw. Maxillary long and slender, closely adherent 
to the premaxillary. Teeth rather strong, pointed, in single series on the jaws and pala- 
tines; some of them on lower jaw and palatines sometimes very long and fang-like, and 
most of them freely depressible. Opercular bones thin. Pseudobranchize present. Gill 
membranes separate, free from the isthmus. Branchiostegals, about 7. Gill rakers short, 
sharp, spine-like. Eye large. Lateral line present, its scales usually enlarged. Dorsal fin 
short and small, behind the middle of the body, nearly or quite over the ventrals. Adipose 
fin present; anal fin low, rather long; caudal fin short, narrow, forked; pectorals rather 
small, placed low. Pyloric eecanone. No air bladder. Phosphorescent spots few or none. 
(Jordan.) 

In this family are at present included six or more supposed species of pelagic fishes of 
small size, which are believed to occur only in the deep waters of the Atlantic and Pacific, 
which in structure recall to mind the genus Alepocephalus, but which in general appearance 
are more like Sphyrena. There are two groups. 

Those of the Sudis type, which is distinguished by the presence of three or five very 
long, fang-like teeth on each side of the lower jaw, has not yet been found in the Atlantie 
Basinitself. Sudis hyalina of Risso has long been known from the Mediterranean. 8S. ringens 
of Jordan and Gilbert was collected by Jordan in 1880 in the Santa Barbara Channel, Cal- 
ifornia. 

The Paralepis type is represented by four species: one, P. coregonoides, from the Mediter- 
ranean, P. sphyrenoides, from the Mediterranean and also from Madeira; one, P. borealis, 
from the Arctic waters of North America, from the Gulf of St. Lawrence northward, and 
one, P. coruscans, very similar to the latter, and found under similar conditions in Puget 
Sound. It is probable that with more material the number of species may be considerably 
lessened. There are two species described from Nice which we have not been able to study, 
viz., P. Cuvieri, Bonaparte, and P, speciosus, Bellotti. The types of the latter are said to be 
in Milan. 

PARALEPIS, Risso. 


Paralepis, Risso, Hist. Nat. Eur. Mérid., mn, 1826, 472.—Giinrurr, Cat. Fish. Brit. Mus., v, 418. 


Head and body elongate, compressed, covered with deciduous scales, those of the lateral 
line being the largest, Cleft of the mouth very wide; maxillary developed, closely adherent 
to the intermaxillary. Teeth unequal in size, some in the mandible and on the palatine 








* Proc. Acad. Nat. Sci., Philadelphia, 1862, 128, 
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bones being rather larger than the others; they are arranged in single series, in the inter- 
maxillary, mandible, on the palatine and pterygoid bones. Eye large. Pectoral fins well 
developed; ventrals small, inserted at a great distance from the pectorals, below or immedi- 
ately behind or in front of the dorsal fin. Dorsal fin short, on the hind part of the body; 
adipose fin small; anal elongate, occupying the end of the tail; caudal emarginate. Gill 
opening very wide, the outer branchial arch beset with short, spine-like gill rakers; pseudo- 
branchiz well developed; branchiostegals, 7. Air bladder none. Pyloric appendages none. 


. PARALEPIS COREGONOIDES, Risso. 


Paralepis coregonoides, Risso, Hist. Nat. Enrope Méridionale, 1, 1827, 472, pl. vu, fig. 15.—Cuvrer and 
VALENCIENNES, Hist. Nat. Poiss., vit, 510.—BoONAPARTE, Icon. Faun. Ital., Pese., fase., xx vu, fig. —Gin- 
THER, Cat. Fish. Brit. Mus., v, 1864, 418. 


Body elongate, its height contained about 12 times in its length. Head compressed, 
its length nearly one-fourth of the length of the body. Snout long, conical; cleft of mouth 
moderate; maxillary rod-like, adherent to intermaxillary. Teeth in a single row in the 
intermaxillary, a few enlarged anteriorly; also on palatines and pterygoids. Eye large, its 
diameter contained 5 times in the length of the head. Ventral fin very short, inserted 
below the anterior part of the dorsal. Gill openings very large, free from the isthmus; gill 
rakers very numerous, minute. Color, silvery; slightly bluish upon the back; blackish 
upon the belly on account of the transparency of the black peritoneum. Along the lateral 
line there are some blackish dots. The iris is silvery; the pupil blackish, silvery. 

Radial formula: D. 10; A. 23; P.13; V. 9. 

This form is rare in the Mediterranean, but has been found in the waters of Liguria. 
The Albatross obtained a specimen (No. 37860, U. S. N. M.) from station 2393, in 28° 43/ N. 
lat., 87° 14/ 30’ W. lon., at a depth of 525 fathoms. 


PARALEPIS SPHYRZNOIDES, Risso. 


Paralepis sphyrenoides, Risso, Hist. Nat. Europe Méridionale, 1, 1827, 473, pl. vu, fig. 16.—Cuvrer and 
VALENCIENNES, Hist. Nat. Poiss., vu, 510.—GitintHER, Cat. Fish. Brit. Mus., v, 418. 


The length of the head is two-sevenths or one-fourth of the total, without caudal. 
Pectoral and ventral fins very short. Dorsal inserted behind ventral origin. 

The brief diagnosis given above was derived by Giinther from a specimen 7} inehes 
long, obtained at Madeira by J. Y. Johnson, Esq. Giinther identifies this doubtfully with 
the Mediterranean forms described by Risso and others. The National Museum has spec- 
imens from Nice (No. 40060). 


PARALEPIS BOREALIS, (REINHARDT), JORDAN and GILBERT. (Figure 143.) 


Paralepis borealis, RerNHarvt, Naturv. Mathem. Afhandl., vir, 115, 125,—Gtntier, Cat. Fish. Brit. Mus., Vv, 
418.—GarmarD, Voy. Seand., Atlas, Poissons, pl. xv1, B., fig. 1. 

Arctozenus borealis, GILL, Proc. Acad. Nat. Sei., Phila., 1864, 188. 

Sudis borealis, JonDAN and GILBERT, Bull. xvi, U.S. Nat. Mus., 277. 


A form with snout as long as rest of head, mandible included, its upturned tip fitting 
into an emargination of upper jaw. Pectoral and ventral fins small, the latter inserted 
behind the dorsal. Head, 4; depth, 12. 

Radial formula: B.7; D.10. A. 32; P. 11; V. 9. 

This form was first described from Greenland, and has been obtained by the Gloucester 
fishermen from the stomachs of fish on the banks, as well as from the Gulf of St. Lawrence, 
where it was collected by Prof. Whiteaves. 

Four specimens were obtained by the Albatross from station 2676, 407 fathoms, in fish 
stomachs; four from 2677, 488 fathoms. In all of these the teeth had disappeared, prob- 
ably by the softening of the tissues. 
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Another species has been described from Cuban waters, unknown depth, by Poey. 
Since neither type nor illustration is at hand, the original description is here inserted. 


PARALEPIS INTERMEDIUS, Pony. 
Paralepis intermedius, Pony, Rep. Fis. Nat. Cuba, 11, 1866-1868, 416. 


“@Ouvier habia colocado este género en los Percidios despues de las Pieudas (Sphyrena), 
4 las cuales se parece por la prolongacion de la cabeza y del tronco; pero Miiller lo ha colo- 
cado con razon en una division de Malacopterigios, donde se encuentran nuestros Lagartos. 
El individuo que poseo es de 236 mil. visto una sola vez y pescado en Matanzas, donde me 
ha sido regalado por D. Francisco Jimeno, 4 quien la historia natural cubana debe notable 
auxilio, gracias 4 sus generosos é ilustrados esfuerzos, favorecidos por su posicion social. 
Cuerpo comprimido; altura en longitud, 17 veces; la cabeza, 53; el ojo, en la cabeza, 63, 
distante de la extremidad rostral, 34; narices apréximadas al ojo. Los huesos del rostro 
son transparentes; la boca, aunque bien hendida, no alcanza a la vertical del ojo; su arco 
superior es compuesto por el intermaxilar, el maxilar, que es delgado, le es paralelo; las dos 
mandibulas estan igualmente adelantadas. El premaxilar tiene dos dientes caninos delan- 
teros internos, y en su borde una serie de dientes sumamente pequenos, aproximados, la 
punta vuelta hacia atras, en nimero como de 100. La mandibula inferior leva tambien de 
cada la lado dos caninos delanteros, y en el borde interno una docena de dientes largos, 
encorvados hacie adelante, los del medio mayores, todos con la cuspide escotada por detras 
como un semi-hierro de lanza; estos alternan con una serie externa de dientes pequenos, 
cuya punta mira hacia atras. No hay dientes vomerinos; los palatinos son largos y encor- 
vados, principalmente los més adelantados, todos en una serie. 1 Sr. Jimeno me asegura 
que lo recibié en grande estado de frescura, antes de echarlo en el aguardiente; vino sin 
escamas y sin vestigio de ellas; una sola encontré, sm estar seguro de que le pertenezca, y 
era cicloidea del tamano de la pupila. La linea lateral es ancha, y se senala por medio de 
elevaciones cutdneas, como si otras tantas escamas caducas hubieran alli estampado su 
huella. La ventral es pequena, tan atrasada, que casi se inserta en la mitad de la longitud 
total; la insereion de la anal es 4 la mitad de la distancia que separa la base de la ventral 
de la caudal; la dorsal es pequena, igual distancia de la ventral y de la anal; la caudal es 
corta y escotada. Todos los radios me parecen articulados; los radios de la dorsal son 
endebles, en niimero de 7 i 8; las ventrales tienen 10 radios, la pectoral 15, la anal en 
nimero considerable, confundiéndose los ‘altimos con los de la base caudal; no puedo 
descubrir una 2* dorsal posterior, ni una adiposa, y creo que no existen. La abertura bran- 
quial est’ muy abierta; los radios branquidstegos son 8, pequenos, endebles; los arcos 
branquiales, 3. La lengua es aplanada, Hevando de cada lado una serie de dientes suma- 
mente pequenos. El color es de carne, mate en el tronco; la linea lateral plateada, lo mismo 
que los huesos operculares.” 


SUDIS, Rafinesque. 


Sudis, RAFINESQUE, Caratteri di Alcuni Nuovi Generi, ete., 1810, 60 (type, Sudis hyalina, a Mediterranean 
form).—GUNTHER, Cat. Fishes Brit. Mus., v, 419.—JORDAN and GILBERT, Bull. xvi, U.S. Nat. Mus., 277. 


Head and body elongate, compressed, covered with deciduous scales. Cleft of the mouth 
very wide; maxillary developed, closely adherent to the intermaxillary. Teeth in a single 
series, unequal in size, some much larger in the lower jaw. Eye large. Ventrals small, 
inserted opposite, or nearly opposite, the dorsal. Dorsal fin short, on the hinder‘part of the 
body; adipose fin small; anal elongate, occupying the end of the tail; caudal emarginate. 
(Giinther.) 
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SUDIS HYALINA, Rarinesqur. (Figure 144.) 


Sudis hyalina, RAVINESQUE, loc. cit., BONAPARTE, Icon. Faun. Ital., Pese. fase., XXvIt, fig. —GUNTHER, Cat. 
Fish. Brit. Mus., v, 1864, 420.—CaNnrstTrini, Fauna d’ Italia, Pese., 127. 
Paralepis hyalinus, CUVIER and VALENCIENNES, ILI, 361. 


The height of the body is contained about 11 times in the total length (without caudal), 
that of the head 5§ times. Eye very far back, the cleft of the mouth not reaching to its 
anterior margin, which is distant 3} times the diameter of the eye from the tip of the snout. 
The distance from the orbit to the margin of the opereulum 14 times its own diameter. ‘The 
ventral is in front of the dorsal fin. 

Radial formula: D.10; A. 24; P.12; V.9. 

This species has been found in the Mediterranean about Sicily, Naples, and the Ligurian 
coasts. It is sufficiently abundant to be considered a table fish. It has not yet been found 
in the Atlantic. <An allied form, 8. ringens (Jordan and Gilbert), was obtained in 1880, i 
the Santa Barbara Channel, California. 


Family ODONTOSTOMID-. 


Odontostomida, GILL, MS. 


Isospondylous fishes, characterized by oblong, compressed, naked body and head, wide 
mouth cleft, margin of the upper jaw formed by the premaxillaries only; curved teeth upon 
the intermaxillaries; large, curved, lanceolate, depressible teeth upon the mandible, vomer, 
and palatine bones. Eye very large, with orbital cavity expanded downwards. Pseudo- 
branchiz well developed. Air bladder none. Gill opening very wide. 


ODONTOSTOMUS, Cocco. 


Odontostomus, Cocco, Lett. su Aleun. Salmon, 1838, 32 (type, O. hyalinus, Cocco). 
Odontostomus, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 417. 

Body oblong, compressed, naked; head large and thick; snout short; cleft of the mouth 
very wide; intermaxillary and maxillary bones very slender, the former with small, curved 
teeth of equal size; the lower jaw, the vomer, and the palatine bones armed with long, moy- 
able teeth, the points of which are lance-shaped. Eye large. Pectoral and ventral fins 
well developed; the latter are inserted below the dorsal, at some distance behind the base of 
the pectoral. Dorsal fin in the middle of the length of the body; adipose fin small; anal 
long; caudal forked. Branchiostegals, 8; pseudobranchiwe small. 


ODONTGSTOMUS HYALINUS, Cocco, (Figure 145.) 


Odontostomus hyalinus, Cocco, Lett. su Salmoni, 32, pl. 4, fig. 2.—BoNararrr, Icon. Faun. Ital., Pesci., 
Fase. xxv, 1840, fig. bu.—Cuvink and VALENCIENNES, Hist. Nat. Poiss., xxu, 424.—GUNTHER, Cat. 
Fish. Brit. Mus., v, 1864, 417.—Challenger Report, xxm, 200, pl. Lu, fig. A. 

Scopelus balbo, Risso, Hist. Nat. Eur. Mérid., 11, 466. 





Body elongate and much compressed posteriorily; its height is contained 6 to 64 times 
in its total length (without caudal); the iength of the head 44 times. The wide cleft of the 
mouth, which is oblique, extends far beyond the eye, but does not reach the angle of the 
preoperculum. The eye is contained 5 times in the length of the head. Mandible broad, not 
attenuated in front, projecting beyond the mouth. Teeth very large, depressible, the longest 
- execeding in length the diameter of the eye; the teeth are much compressed, sharp-edged 
in front and behind; those on the palate have their extremities bent forward. The origin ot 
tho dorsal is nearer to the cxtremity of the snout than to the root of the caudal; the fin is 
higher than long. Anal origin behind the vent, which is placed midway between the ventral 
and anal, and does not touch the vertical from the last dorsal ray. The anal is lower than 
the dorsal, ending close to the base of the caudal fin. Adipose fin small. Pectoral inserted 
very far down, truncated, not reaching to ventral. Ventral behind the origin of the dorsal, 
shorter than the pectoral, extending to vent. 

Radial formula: D. 12; A. 34. 
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This species is known only from the Mediterranean, where itis veryrare. The National 
Museum has a specimen (No. 40054, U. S. N. M.) from Nice, presented by the Royal Museum 
at Florence, which corresponds perfectly to Giinther’s description and figure, and also to 
those of Risso and Valenciennes. Canestrini appears to have seen a different type, which 
he described as having the dorsal one-half as long as the anal, instead of one-third (D. 14; 
A. 28). It is not impossible that this was another specific form. 


OMOSUDIS, Gunther. 
Omosudis, GUNTHER, Challenger Report, xxu, 1887, 201. 


Body oblong, compressed, naked; head compressed; snout of moderate length; cleft of 
mouth very wide; intermaxillary and maxillary bones slender, the former with a series of 
very small teeth of equal size, only one or two anterior ones being somewhat enlarged; the 
lower jaw, the vomer, and palatine bones with afew very large and lanceolate teeth. Lower 
jaw broad, and, like the rest of the head, formed of very thin bone. The supraclavicle and 
post clavicles form a long rod extending from the occiput on each side downwards to the 
abdomen, and partly free, not covered by skin. Ventral fins inserted far behind the pecto- 
rals. below the origin of the dorsal. Dorsal fin behind the middle of the length of the body; 
adipose fin very small; anal finlong. Stomach very distensible. Branchiostegals, 8; pseu- 
dobranchiz well developed; gills 4, with broad gill laminz and very short gill rakers. 


OMOSUDIS LOWI, GtnrHer. (Figure 150.) 
Omosudis Lowii, GUNTHER, Challenger Report, xx11, 201, pl. LU, figs. ec, e!. 


The length of the head is two-sevenths of the total length (without caudal); the 
greatest depth of the body immediately behind the head is one-fifth of the totallength. The 
head is strongly compressed, with rather flat upper surface; snout somewhat pointed, rather 
longer than the eye, the diameter of which is one-third of the length of the head. The 
bones of the head are extremely thin, the operculum being smaller than the suboperculum, 
and separated by two or three ridges. The infraorbital ring is nearly membranaceous. 
Preoperculum terminating below in a forked point. Cleft of the mouth extending back- 
wards to the angle of the preoperculum. 

The dentition is truly formidable for so small a fish; the longest tooth is one anteriorly 
on the side of the mandible; in the British Museum specimens, only one is present either 
on the right or left of the jaw; its length is nearly one-third of that of the head. The next 
largest are those on the palate, where there are two on each side, besides several smaller 
ones. Smaller teeth are also implanted on the hinder part of the dentary bone. All the 
large teeth can be laid backwards. 

A semicircular seale-like, osseous lamella of extreme thinness covers the lower part 
of the cheek, and is marked by very shallow, concentric striae. 

The singular bone which supports the side of the anterior part of the abdomen is 
styliform, slightly curved backwards. It starts from the top of the occiput and descends 
towards the median line of the abdomen, which it reaches behind the pectoral fin. It is 
composed of the two-pronged supraclavicle, which is fixed by ligaments to the occiput, and 
of three slender, needle-shaped postelavicles; the uppermost postclavicle is suspended by 
ligaments from the supraclavicle, as is also the clavicle. The rod lies immediately below 
the thin integument, and its lower portion is quite free. 

The dorsal fin commences midway between the root of the caudal and the eye, and is 
composed of very feeble rays; the anal commences at some distance behind the dorsal and 
terminates not very far from the caudal. Caudal fin small, with a considerable number of 
basal rays above and below. Pectoral fins quite at the lower side of the body; ventral fins 
very small and partly coalescent. 

Light brownish on the back, with numerous brown pigment spots on the sides; abdo- 
men black. (G@iinther.) 
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Giinther described this genus and species from a specimen 34 inches long, obtained 
south of the Philippine Islands, at Challenger Station CCXxry, at a depth of 500 fathoms. THe 
had previously obtained, in 1868, the specimen collected by Lowe at Magdalena. The 
Albatross obtained a single specimen from station 2392, in 28° 47/30” N. lat., 87°27! W. 
lon., at a depth of 724 fathoms. 

The capacity of this form for swallowing fishes greater in size than itself appears to be 
as great as that of Chiasmodus, as may be understood from an inspection of figure e! in 
Giinther. 


Family STERNOPTYCHID-A. 


Sternoptychida, GUNTHER, Cat. Fish. Brit. Mus., v, 1864, 384, (part group Sternoptychina).—GILL, Arr, Fami- 
lies Fishes, 1872, 15 (Family No. 153, name only); Proce. U. 8. N. M., vit, 1884, 350 —JorpaNn and 
GILBERT, Bull. xvi, U. S. Nat. Mus., 283.—Jorpan, Cat. Fish. N. Am., 46. 


Malacopterygians with compressed ventradiform body, carinated contour, deeply and 
obliquely cleft and subvertical mouths, whose upper margin is constituted by the supramax- 
illaries as well as the intermaxillaries; branchiostegal arch near and parallel with lower 
jaw, scapular with an inferior projection, and with one or more of the neural spines abnor- 
mally developed, and projecting above the back in advance of the dorsal fin. (@ill.) 


KEY TO THE GENERA AND SPECIES. 


I. Body naked. 
Abdominal outline nearly continuous in a sigmoid curve, asingle produced spike-like neural spine in front 


of the dorsal fin, and about 5 branchiostegal rays.........---...---.------ STERNOPTYCHIN#, Gill 

A. Teeth in the jaws in several series; dorsal fin with spinous dilatations. ...--..-.--- STERNOPTYX 

1. Height of body equal to length, without caudal......--.-..--------- STERNOPTYX DIAPHANA 
Abdominal outline abruptly contracted in advance of anal, several produced neural spines constituting 
a uniform edge in advance of dorsal, and about 9 branchiostegal rays. --.- ARGYROPELECIN», Gill 

A. Teeth in the jaws in a single series, minute ..-.-..-.--.---------+-2 2220-222 eee ef ARGYROPELECUS 


1. Tail spineless. 
a. Mandible with flat spine at its lower angle. 


i. Pectoral fin extending nearly to origin of anal......-----.----.------ A, HEMIGYMNUS 

a1. (Pectoral extendino 10 ventral. <2: << ca -clesecnas cs Sanenec- ce nese-neene- A. OLFERSIL 

b: Mandible without spine. ..2. 25.5 .25 sccees cme es ese w ees -oee seen en ese se eces A. D’URVILLII 

2. Double row of spines along side of tail...-..------------------ weisciae vee o= je Ay ACULEATUS 

B. Teeth in jaws long and recurved.........-.---.-----+------+---- +22 222222 eee STERNOPTYCHIDES 


II. Body covered with large, thin, deciduous scales. Anterior spinous dilatation of dorsal fin lacking. 
POLYIPNINE 
A. Luminous organs much developed. .......----------+------ see eee ce cee eee cee ee tenets POLYIPNUS 


STERNOPTYX, HERMANN. 


Sternoptyx, HERMANN, Naturforscher, xvi, 1781-2.—CUVIER and VALENCIENNES, Hist. Nat. Poiss., xx, 412.— 
GUNTHER, Cat. Fish. Brit. Mus., v, 386; Challenger Report, xx11, 169, pl. xv, figs. D, D'. 


Body much elevated and compressed, passing abruptly into a short and compressed 
tail, the angle made by the hind margin of the trunk and the lower edge of the tail being 
filled up by a broad fold of the integument, of peculiar transparent appearance, resembling 
thin cartilage. This fold bears the anal fin and is supported by interhemal rays. The 
greater portion of the body is scaleless and covered with a silvery pigment. <A series of 
luminous spots runs along the lower edge of the abdomen and is separated from that of the 
other side by acartilaginous fold occupying the median line of the abdomen; another series 
runs on each side of the isthmus; a row of three above and behind the root of the ventrals, 
and another row of three above the vent. The luminous organs on the lower part of the 
tail consist anteriorly of a row of four, of which the first is prolonged along the back as a 
narrow band, terminating about the middle of the depth of the body in a globular black 
spot with a white center; posteriorly in front of the caudal rays there is another row of four 
small spots. 
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Pectorals well developed, close to the lower profile; ventrals small; pelvic bone with 
a bifid spine in front pointing forwards. The dorsal fin oceupies the middle of the back and 
consists of a triangular bony lamella, very thin in front, but strengthened along its hind 
margin, and followed by several rays. Adipose fin absent, or represented by a very low 
membranous fringe of the dorsal margin of the tail. The anal fin is incompletely developed, 
extending from the vent to the root of the caudal fin, its rays being rudimentary, widely 
set, and scarcely free. Caudal fin broad and forked. Gill opening very wide, the gill mem- 
brane being attached to the isthmus, A luminous organ occupies the inner side of the oper- 
culum close to its end; another is placed at the anterior end of the ceratohyal, and, finally, 
a very large glandular mass is lodged on the upper edge of the anterior end of the clavicle. 
Gills 4; the branchial arches are long, not angularly bent, the branchial slits being closed 
by a membrane in their upper portion. Only afew of the gill rakers are prolonged, needle- 
shaped, and widely set, the others being quite rudimentary. Pseudobranchie present. 
(Giinther.) 

STERNOPTYX DIAPHANA, Lowe. (Figure 146.) 


Sternoptyx diaphana, HERMANN, Naturforscher, 1781, xvi, 8, taf. 1. figs. 1 and 2 (bad), and xvi, 249 (cop. 
by WatBauM, Artedi, 11, tab. 1, figs. 1 and 2.—BLocu, Syst. Ichth. ed. SCHNEIDER, 1801, 494, pl. 35).— 
Cuvier, Regne Anim. 2nd edit., pl. 13, fig. 1.—Cuvirr and VALENCIENNES, Hist. Nat. Poiss., XXII, 
415.—Lowe, Proc. Zoél. Soc. London, 1843, 85.—GUnTHER, Cat. Fish. Brit. Mus., v, 387; Challenger 
Report, Xx11, 169-170, pl. xLv, figs. D, D'.—VaiLLant, Exp. Sci., Travailleur et Talisman, 102. 

Sternoptyx Hermanni, LACEPEDE, Hist. Nat. Poiss. v, 613. 


Height of the body equals distance between extremity of the snout and commencement 
of the tail. Tail very short. Interorbital space slightly concave. Posterior limb of preoper- 
culum borders hind part of the orbit, and descends in a very oblique line, terminating in 
two points. Pectoral fin scarcely reaching to the ventrals, which are very small. (Giinther.) 

Radial formula: B. 5; D. 10-12; A.12; P. 10; V 3. 

This grotesquely shaped and interesting fish was first discovered in the West Indies in 
1774 by Hermann. 

It was described by him in 1781 in the Naturforscher. It was next observed in the 
mid-Atlantic in August, 1842, when Lowe obtained a specimen taken between Madeira and 
St. Marys, the southernmost of the Azores, about 80 miles to the southeast of the latter 
island, in a calm, smooth sea. It was among the rarest of fishes until the time of the Chal- 
lenger, Which upon its cruise around the world obtained quite a number of specimens in the 
mid-Atlantic, the Australian seas, and in various places in the South Pacific, and about the 
same time the vessels of the U. S. Fish Commission and Coast Survey began to obtain it in 
the western Atlantic. The manner of its occurrence has been very puzzling. Although 
two or three specimens were obtained at the surface, they were usually caught up in a 
dredge or trawl from 500 to 2,500 fathoms, and the peculiarities of its distribution have 
given rise to much speculation. A study of the list of specimens published in the Chal- 
lenger Report would seem to indicate that the fish inhabits all depths from the surface 
downward. Dr, Giinther is unable to accept this as an indication of that state of affairs, 
and is of the opinion that its frequent capture would seem to be only a proof of its abun- 
dance in all tropical seas and of the slowness of its movements, which prevent it from going 
out of the dredge or net. He believes that although it and Argyropelecus are pelagic fishes 
which live in shoals, it is possible that they may descend to or beyond the hundred-fathom 
line during the daytime. Why during the daytime only is hard to understand, and it 
seems to us perhaps judicious to admit that we do not know the conditions of its distribu- 
tion as regards depth, and to wait for further information before forming any opinion. Dr. 
Giinther has studied all of the Challenger’s specimens carefully and has arranged them in 
groups with reference to the form of the body. 

The numerous specimens collected by the Challenger differ not inconsiderably in the 
shape of the body, which, in some specimens, is much more oblique than in others;. in the 
width of the upper surface of the head and neck, and, finally, in the size of the eye, which in a 
specimen 50 millimeters long is 8 millimeters wide, and in another specimen of the same 
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length only 7 millimeters. Also the relative position of the luminous organs, which are 
congregated in groups, is subject to unimportant variations. 

Two forms are recognized by Giinther: 

(1) In the first and more common (Fig. D) the eye is comparatively larger and its 
diameter more than the depth of the triangular space, which is formed by the margins of 
the preoperculum, of the jaws, and of the orbit; the upper part of the mouth is also con- 
spicuously above the level of the lower margin of the orbit. 

(2) In the second form (Fig. D’) the diameter of the eye is not longer than the depth of 
the triangular space described, and the upper part of the cleft of the mouth is on a level 
with the lower margin of the orbit. 

Both forms occur in the Indo-Pacifie as well as Atlantic, and seem sometimes to have 
been obtained on the same occasion; and as, moreover, intermediate forms occur which 
might be assigned to either of the two forms, it is evident that the differences mentioned 
are not of specific value. 

Very young specimens, of 15 millimeters in length, were found by Giinther already to 
possess all the characteristics of the adult. . 

Specimens of this species were taken by the Blake, from Station xxxv, off Santa Cruz, 
at a depth of 508 fathoms; from Station CCCXXIII, in 33° 19’ N, lat., 76° 12’ 30" W. lon., at 
a depth of 457 fathoms; and from Station CCCXVI, in 32° 7’ N, lat., 78° 37/ 30 W. lon., at a 
depth of 229 fathoms. Also by the Albatross from the following localities: Cat. No, 32663, 
U.S. N. M., from station 2003, in 37° 16’ 30” N. lat., 74° 20/ 36” W. lon., at a depth of 641 
fathoms; cat. No. 33471, U.S. N. M., from station 2076, in 41° 13’ N, lat., 66° 00/ 50’ W. 
lon., at a depth of 906 fathoms; cat. No. 33563, U.S. N. M., from staticn 2101, in 39° 18/ 
30’ N. lat., 68° 24’ W. lon., at a depth of 1686 fathoms; also specimens from station 2111 
in 35° 09! 50” N. lat., 74° 57’ 40 W. lon., at a depth of 938 fathoms; station 2118 in 13° 32/ 
40" N. lat., 62° 54’ W. lon., at a debth of 690 fathoms; station 3553 in 39° 48’ N, Jat., 70° 36/ 
W. lon., at a depth of 551 fathoms; and station 2554 in 39° 48/30” N, lat., 70° 40! 30 W. 
lon., at a depth of 445 fathoms. A single specimen (Cat. No, 26235, U.S. N. M.) was taken 
by the schooner Guy Cunningham off the Grand Bank at a depth of 150 fathoms. 

Dr. Giinther, after studying the specimens obtained during the voyage of the Challenger, 
reached the conclusion that its frequent capture at all depths from surface downward is 
only a proof of its abundance in all tropical seas, and of the slowness of its movements, 
which prevent it from getting out of the way of the dredge or net. He infers that, like 
Argyropelecus, it is a pelagic fish, which probably lives in shoals, as sometimes more than 
one example were obtained in the same haul, and that possibly it may descend to or beyond 
the 100 fathom line during the daytime. More information is needed upon all these 

points. 





ARGYROPELECUS, Cocco. 


Argyropelecus, Cocco, Giorn. Sci. Sicil., 1829, fase. 77, 146; Cuvimr and VALENCIENNES, Hist. Nat. Poiss., 

XXII, 392.—GUNTHER, Cat. Fish. Brit. Mus., v, 389; Challenger Report, xxu, 167. 

Pleurothyris, Low®, Fish. Madeira, 64. 

Trunk much elevated and compressed, passing abruptly into the tail, which is narrow; 
body covered with a silvery pigment, without regular scales; series of luminous (phosphor- 
escent) spots run along the lower side of the head, body, and tail. Head large, compressed, 
and elevated, with the bones thin, but ossified. Cleft of the mouth wide, with the lower 
jaw prominent. The margin of the upper jaw is formed by the intermaxillary and max- 
iNary, both of these bones having a sharp edge, which is beset with a single series of 
minute teeth; lower jaw and palatine bones with a series of small, curved teeth. Eyes 
rather large, and, although lateral, directed upward and very close together. Pectorals 
well developed, ventrals very small. The humeral arch and the pubic bones are prolonged 
into flat, pointed processes, which project in the median line of the belly; a series of imbri- 
cate scutes runs from the humeral to the pubie bone, forming a sort of serrature along the 
belly. The dorsal fin is short and occupies about the middle of the length of the fish; it 
is preceded by the first commencement of the formation of a spinous dorsal, several neural 
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spines being prolonged beyond the muscles, forming a triangular osseous plate. Adipose 
fin rudimentary; anal fin short; caudal forked. Gill opening wide; outer branchial arch 
extending forward to behind symphysis of lower jaw and with very long gill rakers; bran- 
chiostegals nine; pseudobranchie present; air bladder present. Pyloric appendages 
four. (Giinther.) 


ARGYROPELECUS HEMIGYMNUS, Cocco, (Figure 147.) 


Argyropelecus hemigymnus, Cocco, in Giorn, Se. Sic., 1829, fase. 77, 146.—BoNaPaRTE, Fauna Italica. Pesci. 
text.—CUVIER and VALENCIENNES, Hist. Nat. Poiss., xx, 398.—GUNTHER, Cat. Fish. Brit. Mus., v. 
385.—Challenger Report, Xx11, 167.—VAILLANT, Exp. Sci., Travailleur et Talisman, 103. 

Sternoptyx hemigymnus, VALENCIENNES in CUVIER Régne Animal, Ill., Poiss, pl. 108, fig. 3—Goopr and 
BEAN, Bull. Mus. Comp. Zool. v, 10, 220. 

Sternoptyx mediterranea, Cocco, in Giorn, I] Faro, 1838, tv, 7, fig. 2.—BoNnaparTE, Fauna Italica, Pesci. fase, 
XXVII, figure. 


Height of the body equals the distance between the gill opening and the caudal 
base; posterior angle of mandible and angle of the preoperculum, each with a small trian- 
gular spine; tail slender, without spines. Pectoral reaching nearly to insertion of the anal. 

Radial formula: B. 9; D. 7-8; A. 11; P.9; V. 5. 

A. hemigymnus, is according to Giinther, common in the Mediterranean and neighbor- 
ing parts of the Atlantic, and frequently caught at night in the surface net. During the 
cruise of the Porcupine an adult example was obtained between Shetland and Faroe, at a 
depth of 180 fathoms. Giimther concludes that this fish is of nocturnal habits, living dur- 
ing the day at a depth below the surface which varies according to circumstances. The 
French expedition obtained it in the Gulf of Marseilles in 1,060 meters; in the Gulf of 
Gascony in 741-1,534 meters; off the Canaries in 1,200 meters; off the coast of Portugal, in 
950-1,100 meters, and off the coast of Morocco in 1,123 meters. 

This form, though usually very rare in the Mediterranean, sometimes is found in such 
abundance that it is evident that in certain localities and depths it must be one of the 
commonest of forms. Giglioli obtained in September, 1878, at Messina, over seven hundred 
in three days, brought to the surface by the swift current passing through the Straits. 

Two specimens of this species were obtained by the Blake, from Station cccxv, in 32° 
18’ 40’ N, lat., 78° 43’ W. lon., at a depth of 225 fathoms. One specimen (No. 31709, U.S. 
N. M.) was takenby the Fish Hawk from station 1112, in 39° 56’ N. lat., 70° 35’ W. lon., at 
a depth of 245 fathoms; and one by the Albatross from station 2117, in 15° 24’ 40” N, lat., 
63° 31/ 30” W. lon., at a depth of 683 fathoms. 

A species closely similar was taken by the Investigator in the Indian Ocean, station 118, 
in 103 fathoms. (Alcock, Ann. and Mag. Nat. Hist., 1891, 11,126.) It may be called A. 
Alcock. 

ARGYROPELECUS OLFERSII (Cuvirr), C. and V. (Figure 148.) 


Sternoptyx Olfersii, Cuvier, Régne Anim., 2d edit., 11, 316, pl. x1, fig. 2—DUBENn and KoREn, in Vet. Akad. 
Handl., 1844, 80, tab. 3, fig 

Argyropelecus Olfersiit, CUVIER and VALENCIENNES, Xxu, 408.—LOWE, Proc. Zo6l. Soc., 1850, 247.—GUNTHER, 
Cat. Fish. Brit. Mus., v, 386.—\VAILLANnT, Exp. Sci. Travailleur et Talisman, 104. 


Height of the body is equal to, or rather less than, distance between the shoulder and 
the root of the caudal fin; tail at its base, below the end of the dorsal fin, as high as long. 
Mandible with a short, flat spinc at its posterior corner; angle of the preoperculum with a 
spine directed downwards; tail without spines. Pectoral finextends to ventral.  (@tinther.) 

Radialiformula: B:'9; D. 95 A. Wile) Ps VO.) Wie 6; 

This species, like the others just described, has hitherto been considered to be a pelagic, 
surface form, and has now and then been found as far north as the coast of Norway, and was 
taken by the French expedition off Portugal in 950 and 1,615 meters. The Challenger dredged 
a specimen 24 inches long, at a depth of 1,125 fathoms, at Station 1, off Cape Finisterre. 

Dr. Giinther, discussing this occurrence, remarks: “The question arises whether the 
fish was really captured at this great depth, or whether it entered the dredge during its 
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passage through the surface strata; and | am very much inclined to think that the latter 
took place. We have very little positive information as to the habits of these fishes, but 
we know that they are commonly obtained near the surface in mid-ocean; and from their 
structure we may infer that, like all deep, compressed fishes, they are slow swimmers, and 
that they can with ease maintain a free position in the water, without the necessity of a 
support, remaining as it were at a certain distance from the surface. This may be observed 
ina fish of our own seas with a similar elevated body, viz, the John Dory, in which, how- 
ever, a rapid undulatory movement of the soft dorsal fin is almost unceasing. The great 
development of the luminous organs, combined with the large eyes, indicates the nocturnal 
habits of the fish, which would induce it to descend to a greater depth during the day- 
time. Also the firm structure of the bones disproves the bathybial habits of Argyropelecus.” 

The following specimens have been obtained by the steamer Albutross: Cat. No. 33296, 
U.S. N. M., from station 2043, in 39° 40’ N. lat., 68° 28 30’ W. long., at a depth of 1,467 
fathoms; Cat. No. 33393, U.S. N. M., from station 2075, in 41° 40/ 30” N, lat., 66° 35’ W. 
long., at a depth of 855 fathoms; Cat. No. 33495, U.S. N. M., from station 2063 in 42° 29/ 
N. lat., 66° 23’ W. long., at a depth of 144 fathoms; Cat. No. 33560, U.S. N. M., from sta- 
tion 2101 in 39° 18! 30” N. lat., 68° 24’ W. long., at a depth of 1,686 fathoms; Cat. No. 35467, 
U.S.N.M., from station 2195 in 39° 44’ N. lat., 70° 03’ W. long., at a depth of 1,058 fathoms; 
Cat. No. 35534, U. S. N. M., from station 2208 in 39° 33/ 71” N. lat., 169 15’ W. long., at a 
depth of 1,178 fathoms; Cat. No. 35561, U.S. N. M., from station 2209, in 39° 34/ 45’ N, lat., 
71° 21/ 30” W. long., at a depth of 1,080 fathoms; Cat. No. 38211, U.S. N. M., from station 
2728, in 36° 30’ N, lat., 74° 33’ W. long., at a depth of 859 fathoms; Cat. 43855, U. S. N. M., 
from station 2717, in 38° 24’ N. lat., 719 13’ W. long., at a depth of 1,615 fathoms (Sp. nova?) ; 
and a specimen from station 2565, in 38° 19/ 20’ N, lat., 69° 02/ 30” W. long., at a depth of 
2,069 fathoms. <A single specimen was obtained from the Grand Banks by a Gloucester 
fisherman. 

ARGYROPELECUS D’URVILLIT, Cuvier & VALENCIENNES. 
Argyropelecus @ Urvilliit, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx11, 405.—GUNTHER, Cat. Vish, Brit. 
Mus., v. 1864, 386. 

The height of the body equals the distance between the gill opening and the root of the 
caudal; tail much higher at its base than in A. hemigymnus; mandible without prominent 
spine at its posterior corner; angle of the preoperculum with a spine directed downwards; 
tail without spines. The pectoral fin does not extend to the hind margin of the trunk. 
( Valenciennes.) 

Radial formula: B.9; D.9; A.10; P.10; V. 6. 

This form is known only from mid-Atlantic; it may possibly yet be found to be identical 
with A, hemigymnus. 


ARGYROPELECUS ACULEATUS, VALENCIENNES. 


Argyropelecus aculeatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 406.—GUNTHER, Cat. Fish. Brit. 

Mus., v. 1864, 386. 

Argyropelecus acanthurus, CUVIER & VALENCIENNES, loc. cit., 408. 

The height of the body equals the distance between the posterior margin of the pre- 
operculum and the root of the caudal; tail very slender. Mandible with a very obtuse 
spine at its posterior corner; preopereulum with a spine directed downwards. A double 
row of spines along the lower side of the tail. ( Valenciennes.) 

Bee: Os Aid; P. 10; V. 7. 

This form has only been found at sea off the Azores. It may probably prove to be a form 
of one of the better-known species. 


STERNOPTYCHIDES, Ogilby. 
Sternoptychides, OGILBY, Proc. Linnwan Society, New South Wales (2d ser.), m1, 1313, 1888. 


“Pseudobranchie present; head and trunk much elevated and compressed, the latter 
passing gradually into the moderately long pedicle; the margin of the upper jaw formed by 


128 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


the intermaxillary and maxillary, each of which bears a row of long, recurved teeth at a con- 
siderable distance from one another; mandible with a similar row, one of which on either 
side is much more developed; two series of phosphorescent spots along the lower side of the 
head, body, and tail.” 

The type species, S. amabilis, Ogilby, was described from three mutilated specimens 
picked up dead on the beach at Lord Howe’s Island. 

The following brief statement of diagnostic characters is given by Ogilby. 

Height of body, three-fifths of total length. Least height of pedicle, about one-tenth 
of height of body. Length of snout, about one half of diameter of eye. Colors, silvery. 

Radial formula: D. 5, 11-12; A.13 (2); V.(?); P.10(?); ©. 6, 18, 6 (?). 


POLYIPNUS, Giinther. 


Polyipnus, GUNTHER, Challenger Report, xx1, 1887, 170, (type, P. spinosus, from the surface near the Philippine 
Islands.) 


Polyipnus differs from Sternoptyx in having the body covered with very large anterior 
scales and in lacking the anterior spinal dilatation of the anal fin. Its body is more reg- 
ular in form, there being no deep indentation at the base of the tail; and there are other 
salient characteristics, chief among them the extraordinary development of the luminous 
organs in size and number, not less than 55 phosphorescent organs on each side. 

The type of this genus is Polyipnus spinosus (Fig. 149), obtained by the Challenger 
between the Philippine Islands and Borneo at a depth of 250 fathoms (Giinther, Challenger 
Report xxu, 170, pl. ut, fig. B.) and by the Investigator in the Bay of Bengal 188-240 fath- 
oms. It differs from Sternoptyx in having the body a more regular shape, there being no 
deep indentation by which the tail is separated from the trunk, and in other characteristics 
described by Giinther. 


FAMILY IDIACANTHIDA. 


Idiacanthide, Gri, MS. 

Malacopterygians, with spiny processes from anterior portion of vertebre projecting 
through the skin of the body. Pectorals absent. Body naked. Dorsal fin beginning in 
advance of the vent. (Gill.) 


IDIACANTHUS, Peters. 


Idiacanthus, Putrrs, Monatsber, Acad. Wiss. Berlin, 1876, 846.—GinTHER (type, I. fasciola, Peters), Chal- 
lenger Report, xx11, 215. 
Bathyophis, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 5th series, 11, 181. 


Body extremely narrow and elongate, snake-like, naked. Vent far behind the middle 
of the length of the body. Head large, compressed, with the snout of moderate length, and 
with the cleft of the mouth nearly as leng as the head. Teeth in the jaws extremely large, 
numerous, of unequal size, depressible. Similar teeth on the tongue and on each side of 
the vomer. Hye rather small. Opereular portion of the head narrow. A long barbel 
anteriorly on the hyoid. The dorsal commences above the ventrals, and extends nearly 
to the anal; the anal also is long, commencing behind the vent. Pectorals none. Ventrals 
inserted before the middle of the body. A small phosphorescent organ above the mid- 
dle of the upper jaw, and a series of small, luminous dots along each side of the abdomen 
and along the outer ventral ray. Similar organs on the tail. Gill openings extremely 
wide. (Giinther.) 

Idiacanthus fasciola, the type of the genus, was described from two small surface 
specimens in the Berlin Museum, from the seas north of New Guinea and Australia. 
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IDIACANTHUS FEROX, Gtnrner. (Figure 151.) 


Bathyophis ferox, GUNTHER, Ann, and Mag. Nat. Hist. 1878, 11, 181. 
Idiacanthus feror, GUNTHER, Challenger Report, xxu, 216, pl. Li, fig. D. 


Vent situated at the sixth eighth of the total length. Commencement of the dorsal fin 
opposite to the root of the ventrals. Black. D.60; A.45; V.6.  (Giinther.) 

The Challenger obtained one specimen, 8 inches long, at station 63, in the middle of the 
North Atlantic; depth, 2,750 fathoms, 


Order LYOPOMI. 


Lyopomi, Girt, American Naturalist, 1889 (Novy.), 3016. 


Teleosts with the scapular arch constituted by the proseapula, postero-temporal and 
post-temporal, the post-temporal discrete from the side of the cranium, and impinging on 
the supra-occipital; the hypercoracoid and hypocoracoid lamellar, and the fenestra or fora- 
men in the upper margin of the hypocoracoid; the mesocoracoid absent; the actinosts 
normal; the cranium with the condyle confined to the basi-occipital; the opercular appa- 
ratus characteristic, the preoperculum being entirely detached from the suspensorium, rudi- 
mentary, and connected only with the lower jaw; the operculum normally connected; the 
suboperculum enlarged and partly usurping the usual position of the preoperculum, in com- 
pany with the suborbital chain, which is extended backwards toward the opercular margin; 
jaw bones complete and normal; palatines, entopterygoid, and ectopterygoid normally de- 
veloped; the anterior vertebrae separate, and the ventrals abdominal. 


Family HALOSAURIDA. 
Halosauride, GUNTHER, Cat. Fish. Brit. Mus., vii, 1868, 482. 


Body covered with cyeloid scales; head scaly; barbels none. Margin of the upper jaw 
formed by the intermaxillaries mesially, and by the maxillaries laterally. Opercular appa- 
ratus incomplete. Adipose fin none. The short dorsal belongs to the abdominal part of 
the vertebral column; anal very long. Stomach with a blind sae; intestine short; pyloric 
appendages in moderate number. Pseudobranchive none; air bladder large, simple; gill 
openings wide. Ovaries closed. 


KEY TO THE GENERA AND SPECIES OF HALOSAURID. 


I. Ventrals normal. No second dorsal fin. 
A. Vertex covered with scales. Seales of lateral line scarcely enlarged. Snout obtusely rounded. Head 
without angular ridges. Anal comparatively high......---.------------------ HALOSAURUS 
1. Preoral portion of snout equal to half its length. 

Height of body nearly equal to half length of head and one-seventeenth of total. Diameter 
of eye two-fifths postorbital portion of head and much greater than width of interorbital 
space. About 60 scales in lateral line in front of vent .--....---------- H. OWENU, Johnson 

2. Preoral portion of snout less than half its length. 

Height of body about one-third length of head and one twenty-fifth of total. 

Diameter of eye nearly two-fifths of postorbital portion of head and equal to width of inter- 
orbital space. About 55 scales in lateral line in front of vent ....1. JOHNSONIANUS, Vaillant 

Diameter of eye half length of postorbital portion of head (which is equal to that of snout), 
and much greater than width of interorbital space. About 67 scales in lateral line in front 
Ofsvien hed: Geaee See ee ce shee nee. Ss esee esi ae niee =n isoe</ H. GtNTHERI, Goode and Bean 

B. Vertex scaleless. Scales of lateral line enlarged, provided with photophores. Snout pointed. Head 
with prominent lateral ridges. Anal moderately high, its height one-third to one-fourth of 


Hhat#o wd OLsall Gece: ease mecitee nas scee seers waesee as cea au ALDROVANDIA, Goode and Bean 
1. Snout much produced (length equal to or greater than distance from eye to root of pectoral). 
a. Preoral portion of snout exceeds half its length. Diameter of eye considerably less than width 


of interorbital space. Twenty-four scales in lateral line in front of vent. 
A. RrosTRATA (Giinther) 
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h. Preoral portion of snout nearly equals half its length. Diameter of eye equal to width of 
interorbital space. ‘Twenty-nine scales of lateral line in front of vent. 
{A. ArFINIs (Giinther). South of Japan.]* 
2, Snout moderately produced (its length not exceeding postocular portion of head). 
a. Preoral portion of snout contained 3 times in its entire length. Diameter of eye one-half 
width of interorbital space (two-fifths postocular portion of head). About 26 scales in 


lateral line in front of vent .......-.---------+ ---222 cc eens -- == 20 A, MACROCHIR (Giinther) 
b. Preoral portion of snout 3} in its length. Diameter of eye less than one-half width of inter- 
orbital space (5 in postocular portion of head) -...--..--++-----+------++-+ A. GoopE! (Gill) 


¢. Preoral portion of snout 3} in its length. Diameter of eye equal to width of interorbital space 
(3 in postocular portion of head), Dorsal origin far behind root of ventral. About 20 sub- 
oval seales in lateral Jine in front of vent-.....-..---.------------ A. PHALACRUS (Vaillant) 
a. Preoral portion of snout4 in its length. Diameter of eye two-thirds width of interorbital space 
(= one-fourth postorbital length of head), Dorsal origin behind root of ventral. About 18 
scales in lateral line in front of vent... [A. MEDIOROSTRIS (Giinther). West of Philippines.] 
e. Preoral portion of snout 2} initslength. Diameter of eye exceeds width of interorbital space 
(=2% in postorbital length of head). Dorsal origin behind root of ventral. Eighteen to 
twenty scales in Jateral line in front of vent. A slender species; its height 204 in total 
Von eth ee cersneeniciocie afoteeln ieee ere eine ole else tate elite A. GRACILIS (Goode and Bean) 
f, Preoral portion of snout about 2 in its length. Diameter of eye equal to width of interorbital 
space (24 in postorbital length of head). Dorsal origin over base of last rays of ventral. 
Twenty-seven scales in lateral line in front of vent. A stout species; its height 154 in total 
Jen eth ..-c 2k ao nice cece scels [elo oie (os|= steislels'vlejvisiminin isles n(nlniaieicicm A. PALLIDA (Goode and Bean) 
g. Preoral portion of snout 2in its length. Diameter of eye greater than the width of inter- 
orbital space (24 in postorbital length of head). Scales of lateral line slightly enlarged. A 
slenderispecies®.--- 5) cee eice see eee (A. ANGUILLIFORMIS (Alcock). Gulf of Manaar.] 
Il. Ventrals united into a broad, flat flake. A rudimentary, keel-like second dorsal. 

Vertex scaly. Scales of lateral line not enlarged. Snout elongate........... HALOSAURICHTHYS, Alcock 
1. Snout produced, its lenth 3 times that of its preoral portion. Diameter of eye greater than 

width of interorbital space (23 in postocular portion of head), 
[H. carrnicaupa, Alcock, Andaman Sea.] 


HALOSAURUS, Johnson. 
Halosaurus, JOHNSON, Proc. Zod). Soc. Lond., 1863, 406. 


Body elongate, clothed with cycloid scales; belly rounded; tail compressed and tapering 
toa point. Snout projecting much beyond the mouth, which is nonprotractile and of mod- 
erate size, with the upper border formed by the premaxillary and maxillary bones, the 
former small, the latter of moderate size and not reaching beyond the eye, both dentiferous. 
Teeth in villiform bands, in the jaws, and on the vomer, palatines, and tongue. A short 
dorsal over the space between the abdominal ventrals and the long anal, which is coalescent 
with the caudal, the latter consisting of very fewrays. Large gillopenings. Branchiostegal 
membrane with numerous rays. Stomach cecal; pyloric ceca in moderate number; a large 
air bladder. No pseudobranchi, no barbel nor adipose dorsal. 


HALOSAURUS OWENI, Jonnson. (Figure 152.) 


Halosaurus Oweni, JOHNSON, P. Z. S. Lond., 1863, 406, pl. xxxvi, fig. 2.—GinTHER, Cat., vil, 428; Chal- 

lenger Report, 1887, xx, 236. 

The type, from Madeira, 174 inches long, was long the only specimen known. 

Snout produced, its preoral portion being nearly one-half of its length. Eye rather 
large, the length of its diameter being two-fifths of the postocular portion of the head, and 
much more than the width of the interorbital space. The maxillary reaches the vertical 
from the front margin of the eye. The length of the head is more than its distance from 
the ventral fin, the base of which is entirely in front of and somewhat remote from the 
base of the dorsal. Pectoral fin with narrow base, very long, extending nearly to the root 
of the ventral. Scales of the lateral line scarcely larger than the others, without phosphor- 
escent organs being visible in the only specimen known. Anterior portion of the dorsal fin 
covered with small scales; anal fin scaleless. Brownish, silvery on the abdomen. (Giinther.) 


“From §. of Japan, Challenger, 565 fathoms, and Andaman Sea, Investigator, 1,000 fathoms. H. Hoskynii, 
Alcock, is probably the same. 
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Height, 141 in total length. Head, 74. Eye, 2 in snout, 5 in head, reaching to profile. 
Interorbital space less than long diameter of eye. Snout scaleless. Mouth moderate, not 
nearly reaching tip of snout. Dorsal fin over the space between ventral fins and vent. 
Longest dorsal rays (second and third) twice as long as the base of the fin. Pectorals scale- 
less, longer than ventrals. Ventrals scaly. Vent in anterior half of totallength. Noanal 
papilla. Base of anal scaly. Caudal consists of two hair-like rays. Lateral line very low 
down and disappearing posteriorly. 

Radial formula: B. 14; D. 11; A. 191; P. 11; V. 10; scales, 14~-ca. 170-6. 

The first individual obtained was caught in February. It was a female with eggs, 
which were in two masses lying side by side, 54 inches long, not covered with a sac. Pylorie 
ceea 12, small. Air bladder 5 inches leng and with a delicate silvery coat. Intestine 
straight. Peritoneum black anteriorly, posteriorly with patches of black lines on a pale 
ground. (Johnson.) Two specimens (No, 34418, U.S. N. M.), one 164 inches and the other 
21inchesin length, were obtained by the Albatross at station 2181, in 39° 29/ N, lat., 71° 46/ 
W. lon., at a depth of 693 fathoms. 

Others were obtained by the Blake at stations Lxvu, 128-240 fathoms, and LXvut, 
243-458 fathoms, off Guadeloupe and Santa Lucia. 


HALOSAURUS JOHNSONIANUS, VaILtantT. (Figure 153.) 
Halosaurus Johnsonianus, VAILLANT, Exp. Sci. Travailleur et Talisman, 181, pl, xv, fig. 2, 29, 2, 2°, 24, 


This Halosaurus is very similar to the preceding, but does not appear to reach so large 
asize. The form is more slender, the height not exceeding one twenty-fifth of the total 
length; the body is cylindrical, but it should be remarked that we have not obtained a sin- 
gle example in a state of preservation comparable to that of certain individuals of the pre- 
ceding species (Halosaurus Owen). 

The form of the head, the proportions of the muzzle, those of the eye and the inter- 
orbital space, the arrangement of the gill cover offer nothing distinctive. Moreover, if we 
may be able to judge, this last is not scaled; but on the temples and the upper part of the 
head scales are present without doubt. 

The vent is very little behind the anterior third of the body and is distant from the 
end of the snout only 3 times the length of the head. 

The origin of the dorsalis at a distance from the end of the snout equal to twice the 
length of the head. The pectorals do not reach nearly to the insertion of the ventrals, 
which is at a distance from the end of the snout less than twice the length of the head; 
the ventral is wholly in advance of the dorsal. 

The coloration, although approaching that of Halosaurus Orveni, Johnson, shows certain 
differences. Each scale shows at its free extremity a black spot, forming a reticulation in 
check pattern. The dark scales of the lateral line form a pronounced band; finally, as in the 
following pages, the dark color of the branchial cavity is more extended on the scapular 
regions, extends across the gill covers and on the whole head. These characters, together 
with the accessory characters, are sufficient to distinguish this species from the preceding, 
to which it is nearly related. 

Radial formula: B.12; D.1,10; A. 186(?); V.1,8. 

Total length of type (millimeters), 390. Height, 15.04. Thickness, 12.03. Head, 47.12. 
Snout, 22.47. Diameter of eye, 7.15. Interorbital space, 4.08.— Vaillant. 

Ninety-six individuals are tabulated by Vaillant; the localities are off the Morocco 
coast, the Canaries, Soudan, and on Arguin Bank, the depths ranging from 834 to 2,115 
meters. 

HALOSAURUS GUNTHERI, Goopr and BEAN, n. s. 


Vertex scaly. Snout produced, its preoral portion contained 24 times in its length. 
Eye large, its length equal to half that of the snout, half that of postocular portion of the 
head, and much wider than the width of the interorbital space, and contained 5 times in 
the length of the head. Maxillary reaching nearly to front margin of the eye. Length of 
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the head is less than its distance from the root of the ventral, the origin of which is slightly 
in front of that of the dorsal, the origin of the dorsal being over the posterior portion of the 
root of the ventral, and also over the thirty-first scale in the specialized lateral line. Two 
scales between lateral line and origin of the ventral; ventral broad, the length slightly 
longer than that of longest dorsal. Pectoral fin moderate, extending less than half way 
from its owr base to the root of the ventral, its length equal to half that of the head. Scales 
on the lateral line not much enlarged, 67 in advance of the vent. The base of the dorsal 
and anal scaly. Color brownish; under surface of head lighter. 

Radial formula: D. 11; P. 16; V.1, 9; L. trans. 15 | 5. 

A single specimen was obtained by the Albatross from station 2722, lat. 39° 13’ N., long. 
72° V’ W., at the depth of 594 fathoms. 


ALDROVANDIA, Goode and Bean, n.g. 


Lyopomi, with ventrals normal; no second dorsal fin; vertex scaleless; scales of lateral 
line enlarged, provided with photophores. Head with pointed snout and prominent lateral 
ridges. Anal fin moderate, high; its height one-third to one-fourth that of dorsal. Type 
Halosaurus rostratus, Giinther. 

This genus is dedicated to Ulysses Aldrovandus, of Bologna, the founder of the first 
natural history museum, whose name, strangely enough, has never been honored by asso- 
ciation with a genus of animals or plants. 


ALDROVANDIA ROSTRATA, (GinTuHER). (Figure 154,’ 


Halosaurus rostratus, GUNrHER, Ann, and Mag. Nat. Hist., 1878, u, 252. Challenger Report, xxu, 241, pl. 
LIX, fig. D, 1887. 


“The length of the head much exceeds the height of the body. The snout very much 
produced, spatulate, its preoral’portion being more tian one-half of its length. Eye of 
moderate size, its length being one-third of the postocular portion of the head, and consid- 
erably less than the width of the interorbital space. Maxil’ary scarcely reaching the front 
margin of the eye. The length of the head is a little more than its distance from the root 
of the ventral, which is nearly entirely situated before the dorsal. Nearly all the scales are 
lost, but some of the lateral line remain; they are much larger than the other scales; and 
on the tail, where the lateral line approaches the lower profile, these larger scales fill up all 
the space between the lateral line and the anal fin. 

“ Distance of the snout from the mouth, 84 lines; distance of the snout from the eye, 1 
inch 3 lines; distance of the snout from the root of the pectoral, 2 inches 7 lines; distance 
of the snout from the root of the ventral, 4 inches 1 lines; distance of the snout from the 
origin of the dorsal, 5 inches 8 lines; distance of the snout from the vent, 6 inches 11 lines; 
total length, 20 inches. 

‘‘ Bones of the head very thin; operculum smsoth, e>vered with a very fine membrane. 
The lower part of the side of the head is oceupied from the snout to the gill opening by two 
exceedingly wide muciferous channels, of which one takes its origin on the preorbital, the 
other on the mandible, and which open behind at the gill opening by a common and very 
wide aperture. Branchial apparatus as in the other species. The dentition is very similar 
to that of Halosaurus macrochir, but the palatine patches are crescent-shaped and rather 
widely separated from the pterygoid band. 

“The scales of the lateral line are about three times the size of the others, :.nd about 
twenty-four in number between the gill opening and the vent. Each bears a luminous 
organ, vertically elongated and rhombic, but not extending to the upper and lower margins 
of the scales. Light color, the lower part of the head and the gill cover black; ab ieminal 
region blackish.” 

Radial formula: B. 9; D. 10; V.9, 10; L. transv. 13 | 6. 

The type, a single specimen, 22 inches long, is from the Mid-Atlantic Chalienger station 
63; depth, 2,750 fathoms, 
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ALDROVANDIA MACROCHIRA, (GUNTHER). (Figures 155-155a.) 
Halosaurus macrochir, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 11, 251; Challenger Report, xx11, 1887, 237 


ool, 
pl. Lrx, fig. A. 
Halosaurus macrochir, GOODE and Bran, Bull. Mus. Comp. Zodl., x, 1883, 219. 


Snout moderately produced, the preoral portion forming only one-third of its iength. 
Eye rather small, one-fourth of the postocular portion of the head, and one-half of the 
width of the interorbital space. Maxillary reaching to the front margin of the eye. The 
length of the head is more than its distance from the root of the ventral, the origin of 
which is immediately in front of that of the dorsal. Pectoral fin with narrow base, very 
long, extending nearly to the root of the ventral. Scales of the lateral line larger than the 
others, more or less hidden in a pouch of black skin, with a phosphorescent organ at the 
base of the free portion. These large scales are continued for some length on the tail and 
cover the base of the anal fin, which, like the dorsal, is covered in its basal half with small 
seales. Uniform black. 

The entire head is naked; only the upper portions of the gill cover and of the cheek are 
covered with scales similar to those of the body. 

The band of intermaxillary teeth is broader than the maxillary band. Palatine teeth 
in two separate patches, each being of an oval shape, with the pointed end directed for- 
wards; pterygoid teeth in a very narrow band, which extends far backwards in the cavity 
of the mouth; basibranchials with a long and broad band. 

Four well-developed gills. Outer branchial arch with 14 widely-set gill rakers, of 
which the middle ones are slender and as long as the eye, the others becoming shorter 
towards the ends of the series. 

Radial formula: B.12; D.13; V.10; P. 11-13; L. transv. 14 | 5. 

This form is common in the central parts of the Atlantic, where it was first discovered 
by the Challenger, off the Strait of Gibraltar, Station v; depth, 1,090 fathoms; one speci- 
men, 214 inches long. Near Marion Island, station 146; depth, 1,375 fathoms; four speci- 
mens, 18 to 20 inches long. 

Specimens were also obtained by the Blake, at Station cccv1in, in 41° 24/ 25’ N, lat., 
65° 35! 30” W. lon., at a depth of 1,242 fathoms, and Station CCCXXxy, in 33° 35/ 20’ N, lat., 
76° 00’ W. lon., at a depth of 647 fathoms. 

The Albatross secured specimens from the following localities: No, 33312, U.S. N. M. 
from station 2051, in 39° 41’ N. jat., 69° 20/ 20” W. lon., at a depth of 1,106 fathoms; No. 
33365, U. S. N. M., from station 2077, in 41° 09/ 40” N, lat., 66° 02/ 20 W. lon., at a depth 
of 1,255 fathoms, and also from station 2074, in 41° 43’ N. lat., 65° 21/ 50/” W. lon., at a 
depth of 1,309 fathoms; station 2534, in 40° 01 N, lat., 67° 29/ 15” W. lon., at a depth of 
1,234 fathoms; station 2116, in 35° 45! 23’ N, lat., 74° 31/ 25’ W. lon., at a depth of 885 
fathoms; station 2140, in 17° 36/ 10” N. lat., 76° 46’ 05” W. lon., at a depth of 966 fathoms; 
station 2550, in 39° 44/ 30” N. lat., 70° 30/ 45” W. lon., at a depth of 1,081 fathoms; station 
2111, in 35° 09’ 50” N. lat., 74° 57’ 40” W. lon., at a depth of 938 fathoms; station 2106, in 
37° 41! 20” N. lat., 73° 03’ 20” W. lon.; station 2563, in 39° 18/ 30” N. lat., 71° 23’ 30” W. 
lon., at a depth of 1,422 fathoms; station 2562, in 39° 15’ 30” N, lat., 719 25’ W. lon., ata 
depth of 1,434 fathoms; station 2550, in 39° 44/ 30’ N, lat., 70° 30/ 45” W. lon., at a depth 
of 1,081 fathoms; station °2571, in 40° 69/ 30’ N, lat., 67° 09! W. lon., at a depth of 1,556 
fathoms; station 2564, in 39° 22’ N, lat., 71° 23/ 30” W. lon., at a depth of 1,390 fathoms, 
and station 2533 in 40° 16/ 30” N. lat., 67° 26’ 15’ W. lon., at a depth of 828 fathoms. 


ALDROVANDIA GOODEL, (G11t.). 
Halosaurus Goodei, Giii, Proc. U. S. Nat. Mus., vi, 1881, 257. 


The snout is moderately produced, its preoral portion forming two-sevenths of its 
own length; the eye is small, equal to about one-fifth of the postocular portion of the 
head, and measuring a little less than one-half of the width of the interorbital space. The 
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head is longer than the distance between it and the root of the ventral. The supramaxil- 
lary reaches the vertical of the front margin of the eye. The dorsal is entirely behind the 
ventrals; the anal commences as far behind the root of the ventrals as the latter is behind 
the preoperculum; the pectorals nearly reach backward to the ventrals. The squamation 
is similar to that of the A. macrochira. 
Radial formula: B.12; D. 110-11; V. I, 8. 

The type of this description (No. 32281) was obtained by the Albatross at station 2037, 
lat., 88° 53’ N., lon., 69° 23/ 30” W., at a depth of 1,731 fathoms. Others were obtained 
from stations 2051, 1,106 fathoms; 2035, 1,362 fathoms; 2052, 1,098 fathoms. 


ALDROVANDIA PHALACRUS, (VAILLANT). (Figure 156.) 


Halosaurus phalacrus, VAILLANT, Exp. Sci. Travailleur et Talisman, 185, pl. xv, fig. 3; pl. xv1, figs. 1—le. 


In appearance and in general proportions this species approaches the Halosaurus 
macrochir of Giinther, being, however, a little more slender, so that the height is less than 
one-twentieth of the total length; the body is a little more compressed. 

The head is one-ninth of the total length; it is equally depressed below and notably 
more elongate, so that the muzzle is spatuliform. The snout is three-sevenths of the length 
of the head, the preoral portion occupying its anterior third. The horizontal diameter of 
the eye equals the width of the interorbital space and is one-seventh of the length of the 
head. Seales on the operculum and the temporal region; upper part of the head naked. 

The origin of the dorsal is at a distance from the tip of the snout equal to the length of 
the head. Pectorals not reaching to the insertion of the ventrais, which are at a distance 
from the gill opening notably less than the length of the head; the ventrals are short and 
placed in advance of the dorsal. -This fish in the fresh state shows a flesh pink tint; the 
anal dusky, approaching to brown; the head bluish black. ‘Total length (millimeters), 430; 
height, 20.04; thickness, 13.03; length of the head, 53.12; length of the snout, 24.45; diame- 
ter of the eye, 8.15; width of interorbital space, 8.15, 

Radial formula: B.10; D. 1,9; A.200; ? V.1, 7. 

The examples recorded by Vaillant are from off the coast of Morocco, Soudan, and the 
Azores, in depths ranging from 1,103 to 2,220 meters. 


ALDROVANDIA GRACILIS, Goopr and BEAN, n. 8s. (Figure 157.) 


This is a very slender species and resembles H. rostratus, from which it differs in having 
a larger eye, a smaller number of modified scales in the lateral line, and in having the vent 
placed more posteriorly. The description is made from the Albatross specimen taken at 
station 2380. The length of this individual is 490 millimeters. The greatest height of the 
body (24 millimeters) is contained 204 times in the total length, and about 24 times in the 
length of the head. The greatest width of the body (17 millimeters) is two-thirds of its 
greatest height. The length of the head (60 millimeters) is contained 84 times in the total. 
The greatest width of the head (17 millimeters) equals the length of the maxilla. Distance 
from the end of the mouth to the tip of the snout (11 millimeters) equals nearly one-fifth 
the length of the head. The length of the snout (27 millimeters) is a little greater than 
the length of the mandible. The width of the interorbital space (7 millimeters) is about 
one-fourth the length of the snout and three-fourths the length of the eye. The maxilla 
extends to slightly beyond the anterior margin of the eye; the mandible a little behind the 
end of the eye. At present the head contains a few scales in several series behind the eye. 
The diameter of the eye (9 millimeters) is equal to one-third the length of the snout, and 
about two-fifths of the length of the postorbital part of the head. The mouth is rather 
large. Teeth on the intermaxillaries and mandible in somewhat broader bands than those 
on the maxilla. Vomerine patches broad, well separated in front. Tip of tongue free. 
Integumentary flap not extending much beyond the margin of the subopercle. Branchi- 
ostegals, 10; gill rakers, 2 above, 12 below, the longest scarcely half as long as the eye 
The distance of the dorsal from the tip of snout (122 millimeters) is twice the greatest 
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length of the head. The length of the base (17 millimeters) is two-thirds of the heicht of 
the body. The longest ray is two-fifths as long as the head and nearly equal to the height 
of the body, about 34 rows of scales in front of the dorsal. The ventral is entirely in 
advance of the dorsal; its distance from the end of the head (49 millimeters) equal to the 
distance from the tip of the mandible to the end of the head. The length of the ventral 
(18 millimeters) is about equal to that of the dorsal base and twice the length of the eye. 
The origin of the ventral is about under the twenty-eighth row of scales. The distance of 
the vent from the origin of the ventral (66 millimeters) is greater than the length of the 
head; it is close to the anal origin. The distance from the dorsal origin to that of the anal 
(53 millimeters) equals 3 times the length of the dorsal base. Nine or 10 enlarged scales in 
the lateral line in front of the ventral origin and about the same number between the 
ventral and the vent. 

The dorsal is scaly, less than one-half of its height; about 12 rows of scales between 
the dorsal origin and the lateral line, and only about two rows below the lateral line. 

Seales silvery, the light orange-brown body color showing through them. Branchios- 
tegal membrane bluish; inner surface of gill covers nearly black; inside of mouth bluish. 

Three specimens are known, one obtained by the Blake, at Station LxXx, off Guadaloupe, 
769 fathoms; one at station 2580 by the Albatross, and another at station 2381 by the same 
vessel. Station 2380 is in N. lat. 28° 02/ 30, W. lon. 87° 43/ 45”, from 1,430 fathoms. Sta- 
tion 2381 is in N. lat. 28° 05’ 00”, W. lon. 87° 56’ 15”, 1,330 fathoms. 

It is not impossible that this species may be identical with H. Johnsonianus of Vaillant, 
but the types of the French naturalist were so much mutilated that his description is not 
sufficient to establish the relationship. 


ALDROVANDIA PALLIDA, Gooner and Bran, n.s, (Figure 158.) 


Greatest height of the body at origin of the dorsal and is contained 15 times in the 
total length, and is about one-half the greatest length of the head, which is, including 
the subopercular flap, 78 millimeters, and contained about 7? times in the total length. 
The greatest width of the body (21 millimeters) is a little more than one-half its greatest 
height. The greatest depth of the head (24 millimeters) is a little less*than one-third of its 
length and nearly equal to its greatest width. The head is naked, with the exception ofa 
patch of scales beginning behind the eye; its greatest width (10 millimeters) nearly equal 
to one-half the width of the body. The eye is midway between the tip of the snout and the 
end of the head. Its long diameter (11 millimeters) equal to one-third the length of the 
snout (33 millimeters), also equal to the width of the interorbital space. The nostrils are 
close to the front of the eye, the anterior in a short tube, which ends ina little pointed flap; 
the posterior larger, nearly elliptical in shape. The distance from the front margin of the 
mouth to the tip of the snout (16 millimeters) equals nearly one-half the length of the snout. 
The maxilla extends to below the front margin of the eye. Teeth in broad, villiform bands 
on the intermaxilla, mandible, and vomer; in narrower bands on the maxilla and palatines. 
End of the tongue barely free. The integumentary flap projecting beyond the margin of 
the suboperculum. The dorsal originates about over the end of the base of the ventral. 
Its distance from the tip of the snout a little more than twice the length of the head. The 
length of its base (23 millimeters) nearly equal to the greatest depth of the head. The basal 
half of the fin is profusely covered with scales; it consists of two simple and nine divided 
rays. The longest dorsal ray (30 millimeters) equals three-fourths the greatest height of 
the body. The last ray (12 millimeters) is two-fifths as long as the third. The ventralis 
distant from the snout a space about equal to twice the length of the head. It consists of 
two simple and seven divided rays; the longest ray (23 millimeters) equal to base of dorsal. 
The pectoral is placed above the middle of the body not far from the head. Its length (39 
millimeters) equal to one-half the distance of its base from the origin of the ventral; it reaches 
to about the seventeenth row of scales. The vent is under the sixty-third scale of the lateral 
line; there are about 12 rows of scaies between the origin of the dorsal and the lateral line 
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and about 24 rows between the lateral line and the origin of the ventral. The lateral line 
is composed of enlarged and modified seales, and becomes obliterated about the middle of 
the length of the tail. There are 15 or 16 of these enlarged scales between the head and 
the origin of the ventral; about 27 between the vent and the head. The distance from the 
origin of the ventral to the anus (73 millimeters) is nearly equal to the length of the head. 
The anal fin begins not far behind the vent and contains about 166 rays. The caudal, which 
is long and slender, contains about 4 rays; the pectoral 13. The membrane covering the 
anal rays is sealed throughout almost its entire length. Gill rakers rather short and few; 
three above the angle, twelve below. 

The color of the scales is a light silvery gray, through which the body color appears as 
alight orange-brown. Branchiostegal membrane and opercular bones bluish. Inside of 
gill covers very dark blue. 

A single individual, the type of the species, 600 millimeters in length, was taken by the 
Blake at Station CLXxim, in 24° 36’ N, lat., 84° 05’ W. lon., at a depth of 955 fathoms. 

Specimens were also obtained by the Albatross, as follows: No. 38140, U.S. N. M., from 
station 2729, in 36° 26’ N. lat., 74° 32’ W. lon., at a depth of 679 fathoms; No. 33379, U.S. 
N. M., from station 2072, in 41° 53’ N. lat., 65° 35’ W. lon., at a depth of 858 fathoms; No. 
35418, U.S. N. M., from station 2181, in 39° 29’ N. lat., 71° 46’ W. lon., at a depth of 693 
fathoms; No. 35551, U. S. N. M., from station 2216, in 39° 47’ N. lat., 70° 30’ 30’ W. lon., at 
a depth of 963 fathoms; No. 35638, U.S. N. M., from station 2231, in 38° 29/ N. lat., 73° 09/ 
W. lon., at a depth of 965 fathoms, and also from station 2381, in 28° 05/ N. lat., 87° 56’ 15” 
W. lon., at a depth of 1,530 fathoms; station 2380, in 28° 02/ 30” N. lat., 87° 43/ 45 W.lon., 
at a depth of 1,430 fathoms. and station 2533, in 40° 16’ 30’ N. lat., 67° 26’ 15’ W, lon., at 
a depth of 828 fathoms. 


HALOSAURICHTHYS, Alcock. 


Halosaurichthys, ALCOCK, Ann. and Mag. Nat. Hist., 1889 (Nov.), 454; Bathybial Fishes of the Bay of 
Bengal, 30. 


Halosaurids having body long and low, somewhat compressed. Scales of lateral line 
notenlarged. Taillong and tapering. Snout overhanging the mouth. Mouthnarrow. Teeth 
villiform in broad bands on jaws and hyoid, forming a broad crescent in the prominent 
loose palatines and a short, narrow band in the pterygoids. A long, rudimentary second dor- 
sal and a short first dorsal over axil of ventrals. Anal confluent with caudal. Ventrals 
united in a broad, flat plate. 

A single species, H. carinicauda, represented by a single specimen taken by the Inves- 
tigator in the Andaman Sea, 490 fathoms. 


Order APODES. 


Apodes, KAup, Catalogue of Apodal Fishes in British Museum, 1856.—JoRDAN and GILBERT, Bulletin xvi, 
U.S. Nat. Mus., 354.—GiL1, Century Dictionary, 262. 


Physostome fishes with the intermaxillaries atrophied or lost, the supermaxillaries lat- 
eral, and with scapular arch but slightly developed and free behind the cranium. No ven- 
tral fins. Symplectic bone lacking. Opercular apparatus and palatopterygoid arch but 
slightly developed. Scales minute or wanting. No pseudobranchie. Gill openings mod- 
erate. Air bladder (if present) with pneumatic duct. Vertebrae numerous. Vertical fins 
spineless, usually confluent at caudal. 


ARTIFICIAL KEY TO THE DEEP-SEA FAMILIES OF APODES. 


I. Tongue with free margin, more or less broad. 
A. Pectoral fins present. 
1. Gill openings distinct and separate. 
a. Gill openings lateral. Scales present or absent. 
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* Noscales. Jawseven. Teeth present or absent on vomer......... LEPTOCEPHALID A 
* Scales present, minute. Lower jaw projecting. Vomerine teeth ...... [ANGI ILLID& | 


b. Gill openings horizontal, inferior, Seales present. Lips obsolete, or nearly so. 
* Snout obtuse. Jaws powerful. Teeth in jaws blunt, uniserial, with none on vomer. 
SIMENCHELYID 
** Snout conical. Jaws moderately strong. Teeth sharp, in bands in jaws and on vomer, 
ILYoruipas 
2. Gill openings inferior and contluent. 
a. Head conical; tongue small. 
* Posterior nostrils close to eye. Branchiostegals shortened....-. SYNAPHOBRANCHID AS 
B. Pectoral fins absent. 
1. Gill openings distinct, lateral. Scales wanting. Mouth oblique, with projecting lower jaw 
and short obtuse snout. 
a. Body and tail very elongate. Teeth in bands in jaws and on vomer 
II. Tongue narrow, not free. No scales. 
Gill openings rather wide. 
A. Pectorals strong. 
1. End of tail normally surrounded by vertical fins. “Skeleton firm. Skin thick. 


ovens. HETEROCONGRIDE 


a. Jaws moderate. Vomer dentigerous -....-....-.-..--.----0-2--02-- 2-2 MURENESOCID.E 
=. Dorsal and anal well developed...:.--..222. -csscs0-c--0-2-2--cc-ce0 ceed Vuranesocine 
** Vertical fins scarcely developed except on tail .........--......-.2--002+ [Stilbiscina. } 
‘ B. Pectorals moderate, weak, or absent. 
1. End of tail more or less free. 

a. Posterior nostrils in lip or near it; anterior one sometimes tubular -..-.-- OPHICHTHYID® 
Br Eins present, ab least OW-DACK s2 55 s<~ccseums cote tons oc Seaeiscee eemcceses Ophichthyine 
LIDS OSOM bee eee emicseras te setae ce cee aie cose ce ees wesc occa Sphagebranchine: 

2. Tip of tail more or less surrounded. 
a. Dorsal well developed; pectorals sometimes united.... -..-.-..------.---------- Myrine 


Gill openings small, subinferior. 
A. Pectorals lacking. 
1. End of tail prolonged in a filament. Skin thin. Skeleton weak. 
a, Jaws straight, slender, the upper longest. 
* Teeth sharp, recurved. Vomer with a long series ......-..-...------- NETTASTOMID© 
Gill openings convergent forward, separate or confluent. 
A. Pectorals present (in American genera). 
Haws very: LONG, FECUTVER Bb Up. sa's o1-< Sa) = cee miniene 2+ necieseceeercesssasses NEMICHTHYID.B 


Family LEPTOCEPHALIDA:. 


Congeride, Kaur, Cat. Apodal Fish. in Brit. Mus.,1856, 108. 

Congride, JORDAN & Davis, Rep. U.S. F. C., 1888 (1891), 658. 

Leptocephalida, Git, MS. 

Body terete, moderately elongate, with the tip of the tail included between the connate 
vertical fins. Scales absent. Head large, with strong equal jaws. Tongue broad, its ante- 
rior portion comparatively free. Opercular and branchial bones well developed. Vomerine 
teeth moderate. Anterior nostril remote from eye. Posterior nostril, near the eye, tube- 
less, not touching the lip. Pectorals, well developed. 

This family includes those eels which are scaleless and have the tongue largely free 
in front, the body moderately elongate, the end of the tail surrounded by a fin, the posterior 
nostril remote from the upper lip and near front of eye, and the pectoral fins well developed. 
All the species are plainly colored, grayish or dusky above, silvery below, and have the 
dorsal edged with black. 

KEY TO THE GENERA OF LEPTOCEPHALIDE. 










TJ. Vomerine teeth in bands, uniform in size; lips thick. 
A. Dorsal origin behind root of pectoral. 
1. Jaws with outer knife-like row of closely set teeth. Head with inconspicuous mucous 
cavities. 


a. Tail considerably longer than body ......---.---------------- [ LEPTOCEPHALUS=CONGER} 
B. Dorsal origin over the gill opening. 
1. Jaws with bands of small teeth, the outer not forming a cutting edge. Bones of front of head 


with large muciferous cavities. 
a. Tail one-half to two-thirds of total. Mouth rather small ..-...--------- CONGERMURENA 
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Il. Vomerine teeth uniserial, some of them canine-like; maxillary teeth biserial. 
A. Dorsal beginning above root of pectoral. 
1. Cleft of mouth extending beyond middle of eye. 
a. Tail very long and slender.... 22... 202+ coon ne cone eee cones cee nes oars con en- UROCONGER 
III. Vomerine teeth absent. 
A. Tail very short. 
1. Teeth in asingle unbroken row ineach jaw........-02---<-- + --0s0+----=5s-0---=- COLOCONGER 
B. Tail as long as the trunk. 
1. Teeth, villiform in broad bands in the jaws and in a broad continuous patch on the palate. 
PROMYLLANTOR 


UROCONGER, Kaup. 


Uroconger, Kaup, Apodes, 110.—GUNTHER, Cat. Fish. Brit. Mus., vi, 43.—JORDAN & Davis, Rep. U.S. F. 
C., 1888 (1891), 658. 


Anguilloid apodals with long, whip-like tail and without scales. Maxillary teeth bi- 
serial; vomerine teeth uniserial, some of them canine-like; dorsal fin inserted above the 
pectoral origin; mouth-cleft passing behind the middle of the orbit. 

The unique species until 1888 was Uroconger lepturus (Richardson), Kaup, from the west- 
ern and southern Pacific. 


UROCONGER VICINUS, Variant. 


Uroconger vicinus, VAILLANT, Exp. Sei., Travailleur et Talisman, Poissons, 1888, 86, pl. v1, figs. 1, 1a, 1. 


A species distinguished from U. lepturus by a more compressed, higher body and 
tail, the thickness one-fiftieth, the height one-twentieth of total; by the presence of two 
strong teeth, one behind the other, on the anterior portions of the vomer, and by a space 
separating the gill openings which is considerably greater than the diameter of these 
apenings. 

U. vicinus, the sole representative of this genus in the Atlantic, was obtained by the 
French explorers from the Bane d’Arguin, 1,495 meters; off Soudan, 952 meters, and at the 
Cape Verde Islands, in 633 meters depth; three from the first locality, one from each of the 
others. ; 

A young fish, provisionally placed in this species, was taken by the Albatross at station 
2161, in 146 fathoms. (Figure 160.) 


CONGERMURAENA, Kaup. 
Ophisoma, SwWAINsoNn, Nat. Hist. Classn. Fish., 1, 1839, 334 (in part). JORDAN & Davis, Rep. U. S. F. G., 
1888 (1891), 659. 
Congermurena, Kaur, Cat. Apodal Fishes, 1858, 108. 
Congermrana, GUNTHER, Cat. Fish. Brit. Mus., viii, 1870, 200. 
Gnathophis, Kaur, Aale Hamburg. Museum, 1859. 

Anguilloid apodals characterized by a scaleless body, small mouth, large muciferous 
cavities in the anterior portions of the skull, teeth in jaws and on vomer small, those in 
the outer row not forming a cutting edge, arranged in bands, dorsal origin above the gill 
openings, mouth terminating below or in advance of the middle of the orbit. Lips thick. 
A long, whip-like tail. 

Congermurana occurs in the Mediterranean and on both sides of the middle Atlantic, 
and in the deep water of the Pacific. C. guttulata, Giinther (Challenger Report, xxtt, 252), 
was obtained by the Challenger off the Fijis in 315 fathoms. @. longicauda, Aleock was 
taken in the Andaman Sea, in 265 fathoms, and C. prorigerum (Gilbert) from off California, 
401 fathoms. 


CONGERMURANA FLAVA, Goopr and Bran, n.s. (Figure 159.) 

Lips somewhat thickened. Snout long, about twice diameter of eye, which is contained 
six times in length of head. Lower jaw projecting far beyond the upper. Anterior nostril 
in short tube, posterior nostril pore-like, in advance of eye, and above the horizontal line 
of its diameter. Cleft of mouth extending very slightly behind middle of eye. Teeth in 
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very narrow bands, villiform, a dense cluster on the vomer. Length of head equal to that 


of the trunk. Tail about twice as long as body. Dorsal beginning far in advance of cill 


opening and pectoral. Color yellowish; blackish on termination of tail. 
Specimens were obtained by the Albatross at stations 2121 and 2122, in 31 to 34 fath- 


oms, and at station 2402, in 111 fathoms; also by the Blake at station CCLXIV, in $4 fathoms. 


COLOCONGER, Aleock. 
Coloconger, ALCocK, Ann. and Mag. Nat. Hist., Nov. and Dec., 1889, 456. 


Snout and tail very short. Muscular and osseous systems well developed. Four gills, 
which communicate with the pharynx by wide slits. Gill openings separate. Heart situ- 
ated immediately behind the gills. Eyes large. Posterior nostril superior. Cleft of mouth 
wide, extending beyond the middle of the eye. Tongue free. Teeth in a single continuous 
ridge in each jaw; none on the vomer. No scales. Vertical fins well developed, confluent; 
the dorsal begins above the root of the pectoral. Pectorals well developed. 

This genus contains one species, Coloconger raniceps, Alcock (loc. cit.), taken by the In- 
vestigator in the Andaman Sea, off Ross Island, in from 265 to 271 fathoms. 


PROMYLLANTOR, Alcock. 


Promyllantor, ALCocK, Ann. & Mag. Nat. Hist., sixth series, Vol. 6, p. 310. 

A genus allied to Congromurana, with body stout, with the muscular and osseous 
systems well developed. Tail about as long as the trunk. Muciferous cavities of the head 
well developed. Eye rather small. Cleft of the mouth narrow, not extending behind the 
middle of the eye. Villiform teeth in broad bands in the jaws and in a broad, confluent 
patch on the palate. Tongue free. Nostrils lateral. Gill openings widely separate; four 
gills with wide clefts. No scales. Pectoral and vertical fins well developed, the latter 
confluent. The dorsal begins some distance behind the occiput. 

The genus is known from one species, P. purpureus, Alcock, trom 1,000 fathoms in the 
Arabian Sea, by the Investigator at station 104. 


Family SIMENCHELYID&. 


Simenchelyide, GILL (with Goopr and BEAN), Bull. Essex Inst., v, 11, 27, 1879; Standard Nat. Hist., m1, 
107, 1885; Proc. U.S. Nat. Mus., x1, 1890, 239 (No. 817).—Jorpan, Rep. Com. Fish., 1885, v, 13, 844 
(Sep., p. 56, 1885), 1887.—JoRDAN and Davis, Rep. U. 8. F. C., 1888 (1891), 669. 

Simenchelyine, JORDAN and GILBERT, Syn. Fishes N. Am., 357, 1882. 


Apodal fishes with snout blunt; anterior, transverse mouth; jaws massive and teeth 
blunt, uniserial, on edge of jaws only; no teeth on vomer, gill openings horizontal, inferior, 
moderately separated. 


SIMENCHELYS, Gill. 
Simenchelys, GILL (with Goopr and Bran), Bull. Essex Inst., x1, 1880, p. 27. 
Conchognathus, COLLETT, Bull. Soc. Zool. France, 1889, 122. 

Body eel-like, with a short, blunt snout and an eel-like tail. The branchial apertures 
are short logitudinal slits on each side of the throat below the pectorals, which are well 
developed; the dorsal commences about a head’s length behind the pectorals, the anal con- 
siderably in advance of the second half of the total length. The skin has scales like those 
of Anguilla, linear, scattered, and disposed at right angles to each other. The head is very 
short; the premaxillaries and maxillaries of each side consolidated into a single piece and 
separated from that of the opposite side by the ethmoid, and provided with lamelliform 
posterior margin and an expanded antero-terminal process; mandible very deep; teeth 
blunt, uniserial; the operculum saber-shaped. 


SIMENCHELYS PARASITICUS, Gitt. (Figure 161.) 


Simenchelys parasiticus, GILL (with Goopr and Bran), Fish. Essex Co. & Mass. Bay, 1879, 27.—JORDAN and 
GILBERT, Bull. xvi, U.S. Nat. Mus., 363.—GUNTHER, Challenger Report, XX11, 252.—GILL, loc. cit. —JOR- 
DAN & Davis, loc. cit.—Conchognathus Grimaldii, COLLETT, Bull. Zool. Soc. France, 1889, 122. 


Head blunt, rounded, bulldog-like in aspect; angle of mouth midway between the tip 
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Head blunt, rounded, bulldog-like in aspect; angle of mouth midway between the tip 
of snout and anterior edge of eye. Body stout, its depth at origin of dorsal about equal to 
length of head. Dorsal origin a head’s length behind gill openings; diameter of eye half 
the length of the snout or a little more; length of pectoral two-fifths that of head; length 
of body ten or eleven times that of the head; tail a head’s length longer than head and 
trunk. Color brown, uniform. 

This very remarkable form was first known from a few specimens brought to Glouces- 
ter in 1879 by the fishing vessels. It burrows in the muscles of living halibut and other 
large fishes, after the manner of Myxine, and excavates large cavities in the thickest parts 
of their bodies. These first examples were from depths of 200 to 300 fathoms. Subse- 
quently the Albatross obtained it from various bottom localities at depths of from 200 to 
904 fathoms. 

This fish has occasionally been found embedded in the flesh of larger fishes, but has 
also been obtained in the trawl net by the Albatross at the following stations: 

No.35662, U.S. N. M., was from station 2238, in 39° 06/ N. lat., 72910! W. lon., in 904 fathoms ; 
No. 35558, U. S. N. M., from station 2204, in 39° 30/30” N. lat., 719 44’ 30” W. lon., at a 
depth of 728 fathoms; and from station 2553, in 39° 48/ N. lat., 70° 36’ W. lon., at a depth 
of 551 fathoms, and station 2546, in 39° 53’ 30’ N, lat., 70° 17/ 30” W. lon., at a depth of 
538 fathoms. Also by the Fish Hawk, as follows: No. 29070, U.S. N. M., from station 1049, 
in 38° 28/ N. lat., 73° 22’ W. lon., at a depth of 435 fathoms; No. 26172, U.S. N. M., from 
station 892, in 39° 46’ N. lat., 71° 05’ W. lon., at a depth of 487 fathoms; and No. 28758, U. 
S. N. M., from station 937, in 39° 49/ 25’ N, lat., 69° 49’ W. lon., at a depth of 616 fathoms. 
Also by the Gloucester fishing fleet, as follows: No. 21669, U.S. N. M. (179), Banquereau; 
No. 21673, U. S. N. M. (226), near Sable Island Bank; No. 22791, U.S. N. M. (234), in lat. 
42° 47’ N., lon. 63° 10’ W., at a depth of 375 fathoms; No. 24207, U.S. N. M. (353), in lat. 
44° 28’ N., lon. 56° 24’ W., at a depth of 200 fathoms; No. 24724, U.S. N. M. (446), in lat. 
42° 33’ N., lon. 64° 20’ W., at a depth of 300 fathoms; No. 24267, U.S. N. M. (513), in lat. 
42° 46’ N., lon. 65° 18’ W., at a depth of 200 fathoms; No. 24264, U.S. N. M. (519), in lat. 
43° 48’ N., lon. 59° 00! W., at a depth of 250 fathoms; No. 24266, U.S. N. M. (542), Ban- 
quereau, at a depth of 200 fathoms; No. 24413, U. S. N. M. (484), in lat. 43° 42’ N., lon. 59° 
10’ W., at a depth of 300 fathoms; No, 24265, U.S. N. M. (526), in lat. 48° 52/ N., Jon, 59° 
09’ W., at a depth of 200 fathoms. 

In 1889 numerous examples of an anguilliform fish were taken in nets at the Azores 
Islands at depths varying from 844 to 2,000 meters by the yacht Hirondelle, under the aus- 
pices of the Prince of Monaco. These were subsequently determined to belong to a peculiar 
form called by Dr. Robert Collett Conchognathus Grimaldii. A comparison of the description 
given indicates plainly that the supposed new generic type is identical with Simenchelys. It 
has the same sealy skin, short, truncated head, small mouth, acrodont teeth, inferior branchial 
slits, and large ‘‘conchiform” lower jaw, reference to which is conveyed in the generic name. 

The question naturally arises, says Gill, whether the Simenchelys parasiticus and 
Conchognathus Grimaldii are distinct. So far as can be judged from the description of Dr. 
Collett this question must be answered in the negative. The measurements of two speci- 
mens of nearly the same size correspond closely enough for specific purposes, except as to 
height. That measurement for the Conchognathus Grimaldii has evidently been obtained 
from a specimen with a very full belly,* and not at the pectoral or anal region. The meas- 
urements from an American specimen are subjoined for comparison with measurement of an 
Azorean one given by Dr. Collett: 


*Le corps est comprimé; le museau est tronqué; le ventre un peu pendant, trés dilatable.—Collett, op. 
cit. p. 124, 








TAT 
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Measurements. 








| oe Azores. 
; 
| Mm. Mm. 
Total length. .......-........- james “tig m7 
Snout to branchial slit......-...22.... 34 | 37 | 
pnout ito dorsal. ...2--sscccceses- sence 64 67 
WNOUL GO ANUS 255.00 ceesasiccccesecces J 184 180 
Height of trunk: | 
AL pectoral os. ..2ociccestestsscses | OO lee aswasccals 
DOU Visi alsasdssnicceccnseewcccces 33 40 
PANUIANIIIA \ate\sisjer ain cis! saarates wags Seed DO) ieee aateca aie 
Width of month . 2... ic sctsncesc2- sss 11 ll 
Diameter of eyeball .................. 6 6 
Length of pectoral ......-.-.......... 18 15 
Numbers. 
Ieeglisat eter ceteaseeaee ee eee | 403) 28 
' 72) 
| Branchiostegals -..........----..-.6:. 8-9 | 8 
Pectoral Tays:- 20.22. cccssensceaesssce 15 14 





Family ILYOPHIDZ&, Gilbert. 
Ilyophidida, GILBERT, in JORDAN and Davis, Rept. U. S. F. C., 1888 (1891), 670. 


Apodal fishes, with a conical and slender snout, moderately strong jaws, with sharp 
teeth in bands; teeth in a band upon the vomer. Gape lateral. Gill openings separate, 
horizontal, inferior. Branchiostegal rays long, curved, asin Simenchelyide. Lips obso- 
lete. Tongue obsolescent. Scales present, minute. General aspect similar to that of 
Synaphobranchide. 

The family is at present composed of a single genus. 


ILYOPHIS, Gilbert. 
Tlyophis, GILBERT, loc. cit. 


Body scaly; pectorals well developed; lateral line prominent; gill slits horizontal, 
inferior, well separated; nostrils lateral, the posterior immediately in front of the eye; 
the anterior with a short tube, near tip of snout. Maxillaries as in Synaphobranchus ; the 
clamping processes closely appressed to the side of the yvomer behind its head; lower jaw 
strong, apparently with the coronoid process well developed; series of teeth on head and 
shaft of vomer continuous; no lips; tongue little developed, with narrow free margin; 
branchiostegal rays 15 in number (as determined without dissection), not shortened, some 
of them curved around and above the operele. Dorsal, anal, and caudal confluent, rather 
high, the rays clearly visible through the skin; dorsal beginning well forward, its origin 
immediately behind the base of pectorals; origin of anal near end of anterior third of body. 
( Gilbert.) 

It is represented by a single species, Ilyophis brunneus, Gilbert (fig. 162), obtained by 
the Albatross off the Galapagos*. 


* Ilyophis brunneus, GILBERT, loe. cit. 

Body narrow, compressed throughout; snout and jaws slender; gape one-half length of head, extend- 
ing beyond the eye for a distance less than the diameter of the latter; maxillary teeth small, bluntly conic, 
in narrow band; teeth on vomer large, conic, those on shaft of vomer in single row; teeth in mandible in 
narrow band, those on the inner series enlarged and retrorse though less than half the size of the vomerine 
teeth; front of pupil over end of second third of length of jaw; gill slits narrow, inferior, horizontal, cres- 
cent-shaped, about equaling horizontal diameter of eye, their lower (anterior) ends separated by a distance 
equal to their own length, their upper (posterior) ends by 1} times that distance; head 2 in trunk; head 
and trunk 3} in total length; pectorals small, 6 in head, rays evident; scales very fine, arranged in groups 
at right angles to one another; lateral line running high anteriorly, its pores white and conspicuous. Color 
brown, the fins, lower side of head, and branchial regions darker. ((ilbert.) 
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Family SYNAPHOBRANCHID, 


Synaphobranchide@, JOHNSON, Proc. Zobl. Soc. London, 1862, 169.—GritL, Arrangement Fam. Fishes, 1872, 20; 
Standard Nat. Hist., m1, 1885, 108 .—JorDAN and GILBERT, Bull. xvi, U. 8. N. M., 1882, 364.—JoRDAN 
and Davis, loc. cit., 671. 

Synaphobranchoidei, BLEEKER, Atlas Ich. Indo-Neerland., rv, 1864, 13. 

Synaphobranchina, GUNTHER, Cat. Fishes B. M., 1870, vi11, 19, 22. 


Apodal fishes with body slender, anguilliform, moderately compressed anteriorly, much 
compressed toward end of tail, and with the anus in the anterior third of the total length. 

Seales small, linear or elongate elliptical, arranged in small groups obliquely at right 
angles to those of the neighboring groups. Lateral line distinct, more or less high up and 
on each side of the back in front, but gradually declining, and near the middle behind. 

Head moderate, compressed, oblong, conic laterally, with all the bones invested in the 
skin. Eyes within the anterior half of the head, directed sideways, of moderate or large 
size, covered by thin skin. Nostrils lateral, the posterior considerably in advance of the 
lower half of the eye, the anterior near the tip of the snout and subtubular. Mouth with 
the cleft slightly oblique, extending considerably beyond the eyes. Jaws well developed; 
maxillines approximated close to the front of the vomer, with the clamping processes selli- 
form and appressed closely to the sides of the vomer behind its head, with ledge-like exten- 
sions within along the anterior half, and expanding vertically backwards; mandible slender, 
the dentary with the coronoid process obsolete, the surface of the bone having a corneous 
appearance behind, ensheathing the articular, which extends well forward in front of the 
condyle and seareely at all backwards. Teeth conic, in a narrow band in the jaws and 
vomer. Lips obsolete. Tongue little developed. Periorbital bones almost membranous. _ 

Opercular apparatus feebly developed; operculum lamelliform and claviform, inserted 
very low on the hyomandibular; suboperculum expanding downwards and with an anterior 
process continued in front of the operculum; interoperculum lamelliform, intervening 
between the suboperculum and preoperculum; preoperculum almost reduced to a muciferous 
canal. 

Branchial apertures inferior and confluent in a single external, longitudinal slit. Bran- 
chiostegal rays in moderate number (about 15), attached to the sides of the compressed 
ceratohyal and epihyal, slender, abbreviated, and moderately bowed, not being curved up 
above the operculum. 

Dorsal, anal, and caudal confluent in an uninterrupted fin, with the rays readily per- 
ceptible through the skin; dorsal variable, commencing behind or in front of the anus and 
mostly low, anal deeper and commencing close behind the anus; caudal prominent. 

Pectorals well developed, near the breast, with the rays distinct. 

Branchial arches nearly complete, with slender glossohyal and urohyal, and with the 
first, second, and third basibranchials ossified, first and second hypobranchials ossified, 
third cartilaginous, ceratobranchials and epibranchials of four pairs, ossified; pharyngo- 
branchials of second pair rod-like, of third pair developed as dentigerous epipharyngeals; 
hypopharyngeals oblong, closely apposed to and superincumbent on the rudimentary fifth 
arch. Interbranchial fissures extended. ((ill.) 


KEY TO THE GENERA OF SYNAPHOBRANCHIDA. 


I. Origin of dorsal behind vent; pectoral longer than snout; snout slender; teeth in a single patch on 
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II. Origin of dorsal near head; pectoral not longer than snout; snout stout; teeth in two patches on 
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SYNAPHOBRANCHUS, Johnson. 
Synaphobranchus, JOUNSON, Proc. Zobl. Soe., London, 1862, 169.—Gtinruer, Cat. Fish. Brit. Mus., vor, 19.— 
GILL, Standard Natural History, m1, 108; Proc. U. S. Nat. Mus., xu, 161.—JorpAN & Davis, loc. cit. 
Origin of dorsal fin far back, remote from the head and behind the vent and origin of 
dorsal. Anterior nasal tubes prominent. Snout slender. Pectoral longer than snout. 
Teeth on the yomer in a single patch. 
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SYNAPHOBRANCHUS PINNATUS, (GRoNOVIUS), GUNTHER. (Figure 164.) 


Murena pinnata, GRONOVIUS, Syst. Ichth. (ed. Gray), 19. 

Synaphobranchus pinnatus, GUNTHER, Cat. Fish. Brit. Mus., 1870, vu, 23; Challenger Report, xxu, 253, pl. 
Lxu, fig. AA—GOoDE and Bran, Bull. Essex Inst. 1879, x1, 26; Bull. Mus. Comp. Zo6l., 1883, x, 223.— 
VAILLANT, Exp. Sci. Travailleur et Talisman, Poiss., 88, pl. v1, figs. 2, 2a, 2b, 2e. 

Synaphobranchus Kaupii, JOUNSON, Proc. Zobl. Soc., 1862, 169. 

Synaphobranchus afinis, GUNTHER, Ann. and Mag, Nat. Hist., 1877, xx, 445. 


Jaws subequal in length, sometimes the lower, sometimes the upper the longer; the upper 
with a projecting fleshy tip; maxillary reaching to opposite gill openings, which are rather 
longer than the large eye. Head 34 in distance from snout to dorsal, 22 in distance to anal, 
8Zinlength. Vomerine teeth uniserial. Eye broader than interorbital space, rather nearer 
tip of snout than end of maxillary. Tail about twice as long as body. Pectoral slender, 
longer than snout. Uniform brown, rather darker below; the vertical fins darker behind, 
light-edged anteriorly; inside of mouth blue-black; gill openings dark. 

This remarkable eel was first made known by the Madeiran ichthyologists, Lowe and 
Johnson, by whom it was found at 740 fathoms and in intermediate depths. The Challenger 
obtained it near the coast of Brazil, in 1,200 fathoms; off Japan, in 345 to 565 fathoms; and 
about the Philippines, in 375 to 500 fathoms. Its presence in the western Atlantic was first 
detected by the Cape Ann fishermen, who in 1879 began bringing them in from the offshore 
banks, where they had been taken on trawl lines at 200 to 300 fathoms. In 1879 the Fish 
Hawk took it often in 250 to 365 fathoms, and subsequently the Albatross and the Blake 
brought it in from numerous stations at depths of 300 to 1,000 fathoms. The Travailleur 
and Talisman took it in numerous localities; off Morocco, 912-2,210 meters; off the Canaries, 
865-2,083 meters; off Soudan, 882-1,435 meters; on the Bane d’Arguin, 1,115-1,550; off 
the Cape Verdes, 405-3,200; off the Azores, 1,257-2,235 meters. 

Specimens of this species were obtained by the Blake from the following localities: 
Station cccrx, in 38° 18/ 40” N, lat., 73° 18’ 10” W., lon., at a depth of 304 fathoms; Sta- 
tion cccrn, in 41° 34/ 30” N. lat., 65° 54/30’ W. lon., at a depth of 306 fathoms; Station 
ccoxn, in 39° 50! 45’ N, lat., 70° 11’ W. lon., at a depth of 466 fathoms; Station CCCxXxv, 
mm 33° 35/ 20’ N. lat., 76° W. lon., at a depth of 647 fathoms; Station CCCXXXVI, in 38° 20! 
08’ N, lat., 73° 23! 20’ W. lon., at a depth of 740 fathoms; Station CCCXXVI, 33° 42/ 15” N. 
lat., 76° 50” W. lon., at a depth of 464 fathoms; Station COCXXIX, in 34° 39/ 40’ N, lat., 
75° 14’ 40” W. lon., at a depth of 603 fathoms; also five specimens, locality unknown, 

Specimens were also secured by the Fish Hawk from station 881, in 39° 46/ 30” N, lat., 
70° 54’ W. lon., at a depth of 325 fathoms; Cat. No. 26108, U.S. N. M., from station 880, 
in 39° 48’ 30” N. lat., 70° 54’ W. lon., at a depth of 2524 fathoms; Cat. No. 28746, U. 8. N. 
M., from station 925 in 39° 55’ N, lat., 70° 47’ W. lon., at a depth of 224 fathoms; Cat. No. 
26736, U. S. N. M., from station 898, in 37° 24’ N, lat., 749 17’ W. Jon., at a depth of 300 
fathoms; Cat. No. 28796, U.S. N. M., from station 947, in 39° 53! 30! ON. lat... 112 137 30" 
W. lon., at a depth of 319 fathoms; Cat. No. 28759, U.S. N. M., from station 937, in 39° 

49! 25’ N. lat., 69° 49’ W. lon., at a depth of 616 fathoms; Cat. No. 29072, U.S. N. M., from 
station 1049, in 38° 28/ N. lat., 73° 22 W. lon., at a depth of 435 fathoms; Cat. No. 28944, 
U. S. N. M., from station 1030, in 39° 58/30’ N, lat., 69° 15’ W. lon., at a depth of 337 
fathoms; Cat. No. 31777, U. S. N. M., from station 1142, in 39° 32’ N, lat., 72° W. lon., at a 
depth of 322 fathoms; Cat. No. 31769, U.S. N. M., from station 1143, in 39° 29’ N. lat., 72° 
01’ W. lon., at a depth of 452 fathoms; Cat. No. 28895, U. S. N. M., from station 997, in 39° 
42! N. lat., 71° 32/ W. lon., at a depth of 335 fathoms; Cat. No. 28914, U.S. N. M., from 
station 994, in 39° 40’ N. lat., 71° 30’ W. lon., at a depth of 368 fathoms; Cat. No. 28944, 
U.S. N. M., from station 1030, in 39° 58’ 30’ N, lat., 69° 15’ W. lon., at a depth of 337 
fathoms; Cat. No. 26737, U. S. N. M., from station 898, in 37° 24’ N, lat., 749 17’ W. lon., 
at a depth of 300 fathoms; Cat. No. 28930, U. S. N. M., from station 1028, in 39° 57 N. lat., 
69° 17’ W. lon., at a depth of 410 fathoms; Cat. No. 31598, U.S. N. M., from station 1093, 
in 39° 56’ N. lat.. 69° 45’ W. lon., in 349 fathoms; Cat. No. 31776, U.S. N. M., from station 
1138, in 39° 39/ N. lat., 71° 54’ W. lon., at a depth of 168 fathoms; Cat. No, 25940, U. Ss Ne 
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M., from station 1029, in 35° 57/ 06” N. lat., 69° 16/ W. lon., at a depth of 458 fathoms; Cat. 
No. 28844, U. S. N. M., from station 951, in 39° 57’ N. lat., 70° 31/ 30’ W. lon., at a depth 
of 225 fathoms; and Cat. No. 28757, U. S. N. M., from station 938, in 39° 51’ N, lat., 69° 
49/ 15/’ W. lon., at a depth of 510 fathoms. 

Specimens were taken by the Albatross from station 2075, in 41° 40/ 30’ N. lat., 65° 
35’ W. lon., at a depth of 855 fathoms; from station 2115, in 35° 49/ 30” N, lat., 74° 34/ 45” 
W. lon., at a depth of 843 fathoms; Cat. No. 35419, U.S. N. M., from station 2181, in 39° 29/ 
N. lat., 71° 46’ W. lon., at a depth of 693 fathoms; from station 2415, in 30° 44’ N, lat., 79° 
26’ W. lon., at a depth of 440 fathoms; from station 2385, in 28° 51’ N. lat., 88° 18’ W. 
lon., at a depth of 730 fathoms; from station 2116, in 35° 45/ 23” N. lat., 749 31/ 25/7 W. lon., 
at a depth of 888 fathoms; from station 2529, in 41° 03/ 30’ N. lat., 66° 14’ W. lon., at a 
depth of 662 fathoms; from station 2530, in 40° 53/ 30” N, lat., 66° 24’ W. lon., at a depth of 
956 fathoms; from station 2533, in 40° 16/ 30” N. lat., 67° 26/ 15/” W. lon., at a depth of 828 
fathoms; from station 2534, in 40° 01’ N. lat., 67° 29/ 15’’ W. lon., at a depth of 1,234 fathoms; 
from station 2535, in 40° 03/ 30” N, lat., 67° 27/ 15” W. lon., at a depth of 1,149 fathoms; 
from station 2532, in 40° 34/ 30’ N. lat., 66° 48’ W. lon., at a depth of 705 fathoms; Cat. 
No. 33565, U. S. N. M., from station 2096, in 39° 22’ 20” N. lat., 70° 52’ 20’ W. lon., at a 
depth of 1,451 fathoms; Cat. No. 35315, U. S. N. M., from station 2201, in 39° 39! 45” N, 
lat., 71° 35! 15” W. lon., at a depth of 538 fathoms; Cat. No. 35535, U.S. N. M., from sta- 
tion 2204, in 39° 30! 30” N. lat., 71° 44’ 30” W. lon., at a depth of 728 fathoms; Cat. No. 
33374, U.S. N. M., from station 2072, in 41° 53/ N, lat., 65° 35’ W. lon., at a depth of 858 
fathoms; Cat. No. 25426, U. S. N. M., from station 2180, in 39° 29’ 50” N. lat., 719-49’ 30” 
W. lon., at a depth of 523 fathoms; Cat. No. 33371, U.S. N. M., from station 2078, in 41° 
11’ 30” N. lat., 66° 12/ 20” W. lon., at a depth of 499 fathoms; from station 2546, in 39° 53/ 
30” N. lat., 70° 17/ 30” W. lon., at a depth of 538 fathoms; from station 2550, in 39° 44’ 30” 
N. lat., 70° 30/ 45” W. lon., at a depth of 1,081 fathoms; from station 2561, in 39° 38’ N. lat., 
71° 42’ W. lon., at a depth of 500 fathoms; from station 2548, in 39° 56’ N. lat., 70° 14’ 30” 
W. lon., at a depth of 200 fathoms; from station 2549, in 39° 51’ 30’ N. lat., 70° 17’ W. Jon., 
at a depth of 571 fathoms; from station 2561, in 39° 38/ N, lat., 71° 42’ W. lon., at a depth 
of 500 fathoms; from station 2547, in 39° 54’ 30’ N. lat., 70° 20’ W. lon., at a depth of 390 
fathoms; from station 2553, in 39° 48/ N. lat., 70° 36’ W. lon., at a depth of 551 fathoms; 
from station 2078, in 41° 11’ 30’ N. lat., 66° 12’ 20’ W. lon., at a depth of 499 fathoms; 
Cat. No. 33298, U. S. N. M., from station 2046, in 40° 02/ 39” N. lat., 68° 49’ W. lon., at a 
depth of 407 fathoms; from station 2025, in 40° 02/ N, lat., 70° 27’ W. lon., at a depth of 239 
fathoms; from station 2083, in 40° 26/ 20’ N. lat., 67° 05/ 15” W. lon., at a depth of 959 
fathoms; Cat. No. 35481, U. S. N. M., from station 2186, in 39° 52/15” N. lat., 70° 55/ 30” 
W. lon., at a depth of 353 fathoms; from station 2110, in 35° 12/10” N, lat., 74° 57/ 15” 
W. lon., at a depth of 516 fathoms; from station 2395, in 28° 36/ 15” N. lat., 86° 50’ W. Ion., 
at a depth of 347 fathoms; Cat. No. 35485, U. S. N. M., from station 2196, in 39° 35/ N. lat., 
69° 44’ W. lon., at a depth of 1,230 fathoms; Cat. No. 35488, U. S. N. M., from station 2189, 
in 39° 49/ 30” N. lat., 70° 26’ W. lon., at a depth of 600 fathoms; Cat. No. 33472, U. S. N. 
M., from station 2083, in 40° 26’ 40” N, lat., 67° 05/ 15/” W, Jon., at a depth of 959 fathoms; 
Cat. No. 35471, U. S. N. M., from station 2185, in 40° 45” N. lat., 70° 54/ 15’ W. lon., at a 
depth of 129 fathoms; Cat. No. 35447, U. S. N. M., from station 2194, in 39° 43’ 45” N, lat., 
70° O07’ W. lon., at a depth of 1,140 fathoms; and Cat. No. 35524, U. S. N. M., from station 
2201, in 89° 39! 45" N, lat., 71° 35’ 15 W. lon., at a depth of 538 fathoms. 

S. brevidorsalis, from the Pacific Ocean, north of New Guinea, 1,070 fathoms, and oft 
Japan, 345 fathoms (Giinther, Challenger Report, xx11, 255, pl. LX, fig. ec), resembles S. 
pinnatus in general structure; but its dorsal fin begins far behind the vent, rather than 
above it, as in the other species. 

The species described by Dr. Giinther as S. affinis is now considered by him to be iden- 
tical with the Atlantic form. It was taken by the Challenger, station 232, off Inosima, 
Japan, 345 fathoms. 
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HISTIOBRANCHUS, Gill. 


Histiobranchus, GILL, Proc, U. 8. Nat. Mus., 1883; v1, 255, 1890, x11, 161.—JoRDAN and Davis, loc. cit., 672. 


Synaphobranchids with origin of dorsal almost as far forward as the base of the pee- 
toral and far in advance of the anal. Vent nearly in the middle of the length of the body. 
Vomerine teeth in two patches, that in front being the larger. (@ill.) 


HISTIOBRANCHUS INFERNALIS, Grti. (Figure 165.) 


Histiobranchus infernalis, G11, loc. cit. 
Synaphobranchus infernalis, GUNTHER, Challenger Report, xxu, 254. 


Body moderately elongated and compressed; its height at the anus equals .56 of the 
length and the greatest width above the stomach being less than two-thirds of the 
height. The head forms about one-ninth of the total length, and its width is a little less 
than one-half its length; the snout is moderate, the length being less than the greatest 
width of the head. The eye is also moderate, its diameter being much less than one-half 
the length of the snout. 

The upper jaw is nearly one-tenth of the total length and the lower jaw a little more. 

The dorsal commences not far behind the vertical from the root of the pectoral, while 
the anal arises little nearer the snout than the end of the tail; both are moderately devel- 
oped. 

The pectorals are considerably shorter than the snout. 

The color in life is said to be an almost uniform dark plumbeous, but in alcohol the 
trunk is dark yellowish brown, becoming almost black on the abdominal region and around 
the pectoral as well as on the intermandibular integuinents and around the pectorals, while 
the dorsal and anal are whitish except towards the posterior fourth of the length, where 
they are very dark or blackish. 

A specimen, No. 33279, was taken by the Albatross at station 2037, lat. 38° 30! 30” N., 
lon. 69° 08/ 25’, W., in 1,731 fathoms. 

Another species of the same genus, characterized mainly by stouter body and lower 
vertical fins, is Histiobranchus bathybius, Giinther (Synaphobranchus bathybius, Giinther, 
Ann, and Mag. Nat. Hist., xx, 1877, 445, Challenger Report, xx1, 254, pl. Lx1, fig. B), a 
stouter, chunkier form, with shorter snout and tail, and smaller fins, obtained in the 
Pacific and Indian oceans, at depths from 1,375 to 2,050 fathoms. 


Family MURAZNESOCID. 


Congriformes Murewnesoces, BLEEKER, Atl. Ichth. Ind. neerl., 1, 1864, 19. 

Murenesocina, GUNTHER, Cat. Fish. Brit. Mus., vim, 1870, 20. 

Murenesocine, JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 1882, 387. 

Murenesocide Corn, Proc, Am, Ass. Adv. Sci., 1871 (1872), 334.—GILL, Arr. Fam. Fish. 1870, 20; Proc. U. Ss. 
Nat. Mus., 1890, 321.—Jorpan and Davis, Rep. U. 8. F. C., 1888 (1891), 643. 

Anguilloid apodals, with thick skeleton, thin scaleless skin, and tail surrounded by 
vertical fins; pectoral well developed; jaws of moderate length; vomer well armed; pos- 
terior nostril not lateral; tongue narrow, its margins adnate; gill openings rather wide. 
“Branchiostegal membrane connecting the opposite sides below, the epipharyngeals 
reduced to one pair, and the nypopharyngeals linguiform and encroaching on the fourth 
branchial arch.” 

“The characters which appear to distinguish the Murenesoces best from the Anguillids 
and Congrids or Leptocephalids are the low position on the hyomandibular of the condyle 
for the operculum, the slender branchial arches and the development and position of the 
hypopharyngeals and epipharyngeals, the union of the opposite branchiostegals by the 
inferior branchiostegal membrane, and the want of freedom of the tongue. Whether the 
other genera that have been closely associated with Muranesow (Hoplunnis, Oxyconger, Neo- 
conger, Nettastoma, and Saurenchelys) are related to the family can only be determined by an 
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examination of their skeletons. The species combined under the name Murenesox are the 
only ones known to be certainly possessed of the characters provisionally assigned to the 
family.” (G@ill.) 

This family may provisionally receive, in addition to its typical form, a number of 
genera, chiefly American. They occur chiefly in warm regions. Only three genera are as 
yet known from the deeper waters, Xenomystaa, Hoplunnis, and Sauromurenesox. 


XENOMYSTAX, Gilbert. 


Xenomystax, GILBERT, with Jorpan & Davis, Rep. U.S. F. C., 1888 (1891), 648. 


Teeth all conical, slender, and sharp, those of jaws in wide bands; maxillary with 
deep groove, running the entire length of the bone and dividing the band of teeth into two 
portions; shaft of vomer with a medial series of conical teeth. 

The genus is represented by a single species, XY. atrarius, Gilbert (loc. cit.), from 401 fath- 
oms off the west coast of Ecuador. 


HOPLUNNIS, Kaup. 


Hoplunnis, Kaur, Aale Hamburg. Museum, 1859, 19 (type H. Schmidtii).—GtnTuER, Cat. Fish. Brit. Mus., 
VIL, 1870, 49.—JorDan & Davis, loc. cit., 643. 


Murvenesocids, with scaleless body, with tail about four times as long as trunk. Snout 
moderately produced. Teeth eight, biserial and small on jaws. Vomerines with a single 
series of long-pointed teeth. Dorsal and anal well developed, the origin of the former above 
the gill opening. Gill opening small. Posterior nostril in front of eyes. 


HOPLUNNIS DIOMEDIANUS, Goopr and Bran, n.s. (Figure 163.) 


A Hoplunnis related to H. Schmidti, with height of body one-quarter length of head; 
its width two-thirds of its height. Snout three to three and two-thirds times eye. Cleft of 
mouth extends slightly beyond hind margin of eye. Teeth in jaws small, pointed, in narrow 
bands, the inner series of the lower jaw consisting of enlarged, widely separated canines. 
A pair of larger canines near the end of the lower jaw in the example figured. A row of 
six to eight strong, large canines on the vomer. 

A single individual (No. 44240 U. S. Nat. Mus.) was obtained by the Albatross at sta- 
tion 2402, 111 fathoms, lat. 28° 36’, long. 86° 50’. 


SAUROMURANESOX, Alcock. 


Sauromurenesox, ALCOCK, Ann, and Mag. Nat. Hist., Nov. and Dec., 1889, 457. 


Form of the body widely departing from the typical, the trunk being high and well 
marked off from the head and tail, which is along, tapering appendage. Tissues well devel- 
oped. Gills four, opening into the pharynx by wide slits; gill openings separate. Heart 
situated immediately behind the gills. Nostrils lateral. Eye large. Tongue free. Verti- 
cal fins ill developed, confluent; the dorsal begins in front of the level of the gill opening. 
Pectoral fins well developed. No scales. Snout long, pointed. Cleft of mouth extending 
far behind the eye; the upper jaw overlapping the lower. One complete row of teeth in 
each jaw and a second incomplete row in the maxilla; premaxillary teeth and those at the 
mandibularly symphysis fang-like; a single row of large fangs in the vomer. 

This genus is represented by one species, 8. vorax, Alcock, from Bay of Bengal, taken 
at the depth of 193 fathoms. 


Family OPHICHTHYIDA:: 


Ophichthyida, GILL, Standard Natural History, 111, 1885, 107. 

Ophisuride, Kaur, Cat. Apod., 1856, 1.—JorDAN & Davis, Rep. U. S. F. C., 1888 (1891), 612. 
Ophichthyoid, apodal fishes, with gill openings rather wide, lateral; scaleless body, and 

tip of tail sometimes free from vertical fins (sometimes with filamentous caudal fin). Pee- 
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torals moderate, weak, or absent. Posterior nostrils in lip or near it; anterior nostrils 
sometimes tubular. 

This family includes a large number of genera, of which seventeen are recognized by 
Jordan and Davis in their paper on the Apodal Fishes of America and Europe. Gill groups 
them in three subfamilies, as shown in the key already presented. 

These apodals are found chiefly in warm seas. Only one genus of the typical Ophisu 
roids, Pisoodonophis, is found at any distance below the surface. 


PISOODONOPHIS, Kaup. 


Pisoodonophis, Kaur, Cat. Apodal Fish. Brit. Mus., 1856, 15,—Jorpan and Davis, Rep. U.S. F. C., 1888 
(1891), 619. aa 
Pisodontophis, GUNTHER, Cat. Fish. Brit. Mus., vii, 1870, 55. 


Ophichthyoid apodals, with tip of tail free. Dorsal and anal fins well developed, the 
former low, beginning far back. Teeth blunt, granular; vomer with teeth. Pectoral fins 
present, small. 

Of this genus, closely allied to Myrichthys, a single species has been found at consid- 
erable depths in the western Atlantic. Four species from Indian seas are mentioned in 
Giinther’s “Catalogue,” and he refers to a half-grown individual obtained from Grenada, 
in the West Indies, which seemed to him identical with P. boro, the type of the genus. 
P. cruentifer, described by us below, is perhaps most closely allied to P. cancrivorus (Rich- 
ardson), known from the East Indian Archipelago and Australia. 


PISOODONOPHIS CRUENTIFER, Goopr and BEAN, N. s. (Figure 166.) 


Length of the head equal to one-fourth of the distance from the gill opening to the 
vent, and the length of the body about two-thirds that of the tail. The cleft of the mouth 
is rather wide, measuring one-third of the length of the head, counting from the end of the 
upper jaw. The snout is conical, depressed. The head is snake-like in appearance, with 
powerful muscular enlargements of the cheeks and a constriction behind the head some- 
what like that of Derichthys. Wye moderate, its length half that of the snout, and one- 
tenth that of the head. Teeth granular, in conspicuous bands, a small oblong patch on the 
premaxillaries and a long band upon the vomer. The length of the pectoral fin is about 
two-sevenths that of the head. It is broad, spatulate. The dorsal begins far behind the 
tip of the pectoral, its distance from the tip of the snout being one-seventh of the total 
length, or from gill opening to dorsal origin two-thirds length of head, Dorsal and anal 
fins of moderate height. 

Color uniform brownish yellow. 

This species has been found in the following localities: Types, two specimens, No. 28938, 
station 1035 of the U.S. Fish Commission steamer Fish Hawk, were taken in N. lat. 89° 
57’, W. lon. 69° 28’, in 120 fathoms. Another specimen was taken by the same steamer in 
about the same locality, No. 30233, and three others, No, 31711, in N, lat. 89° 56’, W. lon. 
70° 35/,in a depth of 245 fathoms. The types of the description are 162 and 144 inches 
long. 

The peculiar and savage physiognomy of this fish suggests at once the idea that it is a 
parasitic boring form, and in confirmation of this we have specimens taken by the fishermen 
on Jeffrey’s Bank and also another from New Bedford, taken by Mr. J. H. Thompson from 
the body of a fish. We have occasionally taken the dried and shriveled remains of a fish 
apparently closely related to this from salted halibut and codfish. 


MYRUS, Kaup. 
Myrus, Kaur, Cat. Apod., 1856, 31.—Ginrner, Cat. Fish. Brit. Mus., vu, 49. 
Echelus, RAFINESQUE, Caratteri, ete., 1810, 64 (in part).—BLEEKER, Atlas Ichth. Murenes, 1864, 30.—JoRDAN 
& Davis, Rep. U.S. F. C. 1888 (1891), 64. 
Body elongate, subterete, with tail longer than rest of body. Dorsal origin well for- 
ward, close behind base of pectoral. Nostrils on, or very close to, the margin of the upper 
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lip; the anterior tubular, the posterior lobed. Vertical and pectoral fins well developed; 
caudal rays very short. Teeth in jaws on cardiform bands subequal in size. Vomer den- 
tigerous. 


MYRUS PACHYRHYNCHUS (VaiLiant) JorpaAN and Davis. (Figure 167.) 


Myrus pachyrhynchus (VAILLANT), Exp. Scient. Travailleur et Talisman, 1888, 11, pl. v, figs. 1, la, 1b. 
Echelus pachyrhynchus, JORDAN and DAVIS, loc. cit. 

A Myrus with a short, thick snout, elongate body, and with a comparatively elongate 
pectoral (its length 22 in that of head). Origin of dorsal behind tip of pectoral. Length of 
tail three-fifths of total length. Height and thickness of body 33 in total length. Length 
of snout one-third of total length of the head; diameter of eye and of interorbital space 
equal to one-fifth of same. Lateral line distinct. Color gray; fins paler. Gill openings 
black. 

Myrus pachyrhynchus is the abyssal representative, not very remote in its affinities, of 
Myrus myrus (L.), a well-known Mediterranean form and M. wropterus (Schlegel) from 
Japan. It has been found off the Morocco coast, 1,050 to 1,435 meters, and also at the Cape 
Verdes in 460 fathoms. 


Family NETTASTOMID A. 
Nettastomide, JORDAN and Davis, Rep. U.S. F. C., 1888 (1891), 649. 


This family, as understood by us, contains a few species of deep-sea eels closely allied 
to the Muranesocide in technical characters, but more resembling the Nemichthyide in 
appearance, form of the head, and in dentition, The family, which is a provisional one, may 
be thus defined. 

Enchelycephalous eels without pectoral fins, with the tongue not free, the posterior 
nostrils remote from the lip, the gill openings small, separate, and subinferior, the vent 
remote from the head, the tail ending in a slender tip or filament, the dorsal and anal fins 
moderately developed, and the jaws produced, slender, and straight, the upper the longer, 
and both, as also the vomer, armed with bands of sharp, close-set, recurved, subequal teeth. 

Three genera are known, deep-sea fishes with fragile bodies and the thin skin charged 
with black pigment. (Jordan and Davis.) 


KEY TO THE GENERA OF NETTASTOMIDA. 
[After JoRDAN and Davis. ] 


I. Dorsal fin low, beginning nearly above gill opening. 
A. Nostrils nearly superior, the posterior above and in front of eye, the anterior at tip of bony portion 
of snout; head with numerous mucous pores. 
1. Snout without a fleshy proboscis, the anterior nostrils near its tip..........--...-.-. NETTASTOMA 
2. Snout, witha long, slender, fleshy tip or proboscis, at the base of which are the anterior nostrils 


VENEFICA. 
B. Nostrils lateral, the posterior slit-like and placed just in front of eye; snout without fleshy tip. 


CHLOPSIS 
NETTASTOMA, Rafinesque. 
Nettastoma, RAFINESQUE, Caratteri Aleuni Nuovi Generi, etc., 1810, 66 (type, Nettastoma melanura, Raf.).— 
GUNTHER, Cat. Fish. Brit. Mus., vit, 48.—JorpDAN, Cat. Fish. N. Amer., 54, note. 
Hyoprorus, KOLLIKER, Verhandlung Phys. Med. Gesellsch. Wiirzburg, 1v, 1854, 101. 
3ody scaleless, with tail tapering into a point. Snout much produced, depressed, 
its anterior nostrils near its tip and nearly superior, the posterior above and in front of 
eye. Jaws and vomer with bands of ecardiform teeth, those along the median line of the 
vomer being somewhat the larger. Vertical fins well developed. Dorsal commencing 
behind gill opening; pectorals absent. Air bladder present. Gill openings moderate. 
(Jordan.) 
Nettastoma parviceps, » small-headed species, most resembling N. melanurum, from a 
specimen 264 inches long, dredged by the Challenger oft Japan, in 345 fathoms. (Giinther, 
Challenger Report, xxu, p. 253, pl. Lx1m, fig. A.) 


# rth 
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NETTASTOMA MELANURUM, Rarinesqur. 


Nettastoma melanura, RAFINESQUE, Caratteri, 1810, 66, pl. xV1, fig. 1.—Kaup, Apodes, 119, fig 
o.1s AuP, Apodes, 119, fig. 


75.—GUNTHER 
‘ ser a ~ r ne zs ; 
Cat. Fish. a ane.) V ea 48.—Challenger Report, XXx11, 253.—D6DERLEIN, Att. Acc. Soc., 1877, 58.— 
GIGLIOLI, Elenco, 1880, 47.—VinciGuERRA, Aun. Mus. Civ. Genoa, 1883, 585.—VaiLLant, Exp. Scient. 


Travailleur et Talisman, Poissons, 83, pl. v, figs 2, 2a, 2b. 
Murenophis saga, Risso, Ichth., Nice, 1810, fig. 39. 
Hyoprorus messinensis, KOLLIKER, loe, cit.—V AILLANT, op. cit., 95. 

A Nettastoma, with stout upper jaw, slightly projecting beyond the lower and without 
prominent cutaneous flap; with mouth cleft not extending behind the vertical from the orbit. 
Teeth strong. Tail three-fifths the length of the body. Diameter of the eye three-twen- 
tieths the length of the head. Fins margined, with black posteriorly. 

This form is found in the western Mediterranean, where it has not yet been traced to 
any considerable depth. It doubtless is more common in the deep than in the shallow 
waters, for its bathybial distribution has been demonstrated in adjoining Atlantic waters. 

Nettastoma brevirostris, Facciola (Naturalista Siciliano, v1, 1887, 166, plan, fig. 3) is 
apparently a closely allied form. 

Vaillant believes that he has recognized, in two small individuals of 95 and 142 milli- 
meters, respectively, the young of Nettastoma, and probably of this species, and dissents 
from the views of those ichthyologists who regard the Leptocephalus torm—Hyoprorus mes- 
sinensis—as the young, or transformed, Nettastoma. 


VENEPICA, Jordan and Davis. 
Venefica, JORDAN and Davis, Rep. U.S. F. C., 1888 (1891), 651. 


Closely allied to Nettastoma, but with snout prolonged in a slender fleshy proboscis, with 
the anterior nostrils at its base. The type is NV. procerwm, Goode and Bean. 


VENEFICA PROCERA, (GOODE AND BEAN), JORDAN and Davis. (Figure 168.) 
Nettastoma procerum, GOODE and Bran, Bull. Mus. Comp. Zodl., x, 1883, 224.—JORDAN, Cat. Fish. N. Am. 
1885, 55.—GUNTHER, Challenger Report, XXII, 253. 
Venefica procera, JORDAN and Davis, loc. cit. 


A Nettastoma with body very elongate, compressed, tapering to a very slender atten- 
uate point; its greatest height contained nearly 4 times in the distance from the gill open- 
ing to the tip of the lower jaw, and equals half the length of the snout. Head slender, 
conical; jaws somewhat depressed; the upper jaw heavier and thicker, and projecting 
beyond the lower a distance equal to the diameter of the eye. Length of snout equals the 
distance from the posterior margin of the orbit to the gill opening; the cleft of the mouth 
extends behind the eye to a distance equal to the diameter of the orbit. On each side of the 
upper jaw, and in advance of the eye, are twelve pores; behind each eye are three pores, 
while on the median line, on the top of the upper jaw, are several pores posteriorly arranged 
in pairs, of which there are four, the ultimate pair being between the posterior nostrils. 
There is also a pair of pores upon the nape, connecting the postorbital rows, and seventeen 
on each side of the mandible. The mandibulary series is continued by another series 
extending over the cheeks and nape. The snout is provided with a slender, filamentous tip, 
whose length is equal to twice the diameter of the eye. The tongue is apparently absent in 
the specimens examined by us. The teeth are arranged as in NV. melanurum, but exceed- 
ingly small, and much less conspicuous than in the figures of Kaup and Risso. 

Dorsal fin commences above the gill opening. 

The anal fin is inserted under the seventy-third dorsal ray at a distance from the snout 
equal to 32 times the length of the head. The tail is twice as long as the body, head included. 
The total length of the specimen is 727 millimeters, including the nasal tip, which measures 
7 millimeters. 

Lateral line highly specialized, with numerous pores, corresponding in general charac- 
ter to those upon the head, and arranged in a deep furrow, their distances apart being about 
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the same as in the case of those upon the head. Height of dorsal and anal fins about equal 
to half the height of body. 

Color, apparently, brownish; peritoneum black. 

The typesof V. procera were two fishes obtained at station 325, N. lat. 33° 35/ 20, W. lon. 
76°, atadepth of 647 fathoms. Another mutilated specimen, about 190 millimeters long, 
was taken at station 327. This species is in many respects closely allied to the Nettastoma 
melanurum of the Mediterranean, but appears to differ from it in the greater length of the tail, 
the much smaller teeth, and in the presence of a filamentous nasal tip. 


VENEFICA PROBOSCIDEA, (VAILLANT), JorpDAN and Davis 
Nettastoma proboscideum, VAILLANT, Exp. Sci., Travailleur et Talisman, Poissons, 1888, 89, pl. VII, fig. 3. 


A Nettastoma, with upper jaw projecting quite beyond the lower, and prolonged in a 
proboscis-like tip half as long as the upper jaw and 5 times the diameter of the eye, with 
mouth-cleft extending far behind the orbit. Teeth small, in cardiform bands on jaws and 
palatines. Tail one-half to three-fifths the length of body (head included). Diameter of the 
eye one-twentieth the length of the head. 

This, described from a single specimen obtained off Morocco, at 2,200 meters, is a 
small-eyed form, with fine teeth and a nasal extension. The length of the nasal tip is, 
essentially, an unreliable character, and the proportion of tail to body may prove to be sub- 
ject to considerable individual variation. 


CHLOPSIS, Rafinesque. 


Chlopsis, RAFINESQUE, Ind. Itt. Siciliana, 1810, 58.—Jorpan and Davis, Rep. U. 8. F. C., 1888, 650. 
Saurenchelys, PETERS, Berliner Monatsberichte, 1864, 397. 


A genus closely allied to Nettastoma, having the nostrils lateral, the posterior one 
slit-like and placed near the eye. Body sealeless. Snout much produced. Jaws, vomer, 
and palatine bones with several series of small, pointed teeth, those along the median line 
of the vomer being somewhat the larger. Vertical fins well developed; pectorals none. 
Nostrils lateral, the anterior near to the end of the snout, the posterior in front of the 
eye. Air bladder and pyloric appendages absent. (Peters.) 

Two species are known, one, C. equatorialis, Gilbert, taken by the Albatross off the 
coast of Ecuador, in 401 fathoms, the other, C. bicolor. 


CHLOPSIS BICOLOR, RarrnesqQue. 


Chlopsis bicolor, RAFINESQUE, loc. cit., 59.—JORDAN and Davis, loc cit. 
Saurenchelys cancrivora, PETERS, loc. cit—GUNTHER, Cat. Fish. Brit. Mus., vim, 48. 


Tail tapering into a point. Gill opening one-fifth more distant from vent than from the 
end of the snout. Diameter of eye one-third of the length of the snout. Length of head 
two-fifths of total length. Dorsal fin commencing immediately behind the gill opening. 
Upper jaw the longer. Vertical fins with a black margin posteriorly. Peritoneum silvery. 
( Peters.) 

The unique specimen from which the above characters were taken was found by Dr. 
Peters, in the Berlin Museum in a jar of fishes, chiefly from India. A crab found in the 
stomach led Dr. Peters to believe that the fish had been misplaced, and actually had come 
from the Mediterranean or the Atlantic. Its resemblance to Nettastoma and the fact that 


it is not known in any shallow-water fauna lead us to believe that it is probably a deep- 
water form. 
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Family NEMICHTHYID-. 


Yemichthyina, GUNTHER, Cat. Fish. Brit. Mus., vii, 1870, 21. 
Nemichthyide, GILL, Arrangement, Families of Fishes, 1872, 20 (No. 203), name only.—JorpAN and GILBERT, 

Bull. xvi, U. 8. Nat. Mus., 365.—Jorpan and Davis, Rep. U. 8. F. C., 1888 (1891), 652. 

Body very slender, somewhat compressed, tapering into a long and very slender tail, 
and a very long and slender neck. No scales. Lateral line consisting of pores in three 
series, the upper and lower alternating in position with the median row, or of a single series 
of widely set pores. Head resembling that of Belone, the head proper small, short, and 
rather broad, with flat top and vertical sides. Nostrils large, close together in front of the 
eye, without tubeor flap. Jaws prolonged, beak-like. Teeth in both jaws small, very num- 
erous, close-set, retrorse. Gill openings rather large, running downward and forward, sep- 
arated by a narrow isthmus. Pectorals well developed. Anal fin beginning near the vent, 
higher than the dorsal, becoming obsolete on the caudal filament. Dorsal beginning close 
behind occiput, or not far from end of pectorals. The softrays of the fins are connected by 
thin membrane, instead of being imbedded in thick skin, as in the eels. Stomach not dis- 
tensible. Muscular and osseous systems well developed. Abdominal cavity extends far 
behind the vent. 


ARTIFICIAL KEY TO THE GENERA OF NEMICHTHYID. 


I. Pectorals present. Gill openings separate and distinct. Jaws exceedingly attenuate; the upper the 
longer and. bent upward <= -- 2s. ac nesissse a= son aetsassdsesensceusens ss se-ns5 Nemichthyine 

A. Gill-slits lateral, vertical. Vent close to the head. Dorsal rays slender and nearly free. 
1. Lateral line with three rows of pores. The tail ending in a long filament. Color dusky, with 


Silvery TeHeChHOUS ADOVO <2csocn- ccs coo sosts- ss saccbss cose. cs essences nssaeese NEMICHTHYS 
2. Lateral line with single row of pores. Tail probably filamentous (but truncate, and perhaps 
mutilated, in all existing specimens). Color black......---..--.-----.-------- LABICHTHYS 

B. Gill slits separate, inferior. Vent remote from head and far behind pectorals. 
1. Dorsal origin behind pectorals and above vent. Jaws moderate.....--.------------------ CYEMA 
II. Pectorals present. Gill openings partly confluent. Vomerine teeth large ..-----.-.------ Spinivomerine 
A. Jaws very long, attenuate. Vomerine teeth conical .--..-.------.----------------------- SPINIVOMER 
B. Jaws moderate (snout not longer than rest of head). Vomerine teeth lancet-shaped, close-set-......- 
ee ee a aoe sa ce eet eee oe geiiss Se shee ie et eee encesieee NERRIVOMER 
III. Pectorals absent. Gill openings separate, but reaching nearly to middle line of abdomen, Snout spat- 
laters han long and PMOL seco 2. ccs <2 clecsie cies cele oss = seme Wii oe wie ole wie Gavialicipitine 

A. Vent somewhat remote from throat. 

1. Teeth small, sharp, in double row in each jaw; teeth in vomer larger......-...----- GAVIALICEPS 


NEMICHTHYS, Richardson. 


Nemichthys, RICHARDSON, Voyage of the Samarang, Fishes, 1848, 10 (type, V. scolopaceus).—GUNTHER, Cat. 
Fish. Brit. Mus., vi, p. 21.—JoRDAN and Davis, Rep. U. 8. F. C., 1888 (1891) 656. 
Leptorhynchus, Lowr, Ann. and Mag. Nat. Hist., x, 1852, 54. 
Belonopsis, BRANDT, Mem. Ac. St. Petersb. Sav. Etrang., vu, 1854, 174. 
Body very elongate, with slender, whip-like tail, which tapers to a point. Vent under 
pectorals. Jaws greatly elongate, forming a long, slender bill, the upper formed by the 





Lateral line in Nemichthys. 
vomer and intermaxillaries. Inner surface of the jaws covered with small, closely set teeth. 
Bye large; nostrils close together in the hollow in front of the eye, without tube or flap. 
Gill openings wide, running downward and forward, nearly confluent. Pectoral and ven- 
tral fins well developed. Lateral line with three series of pores. 
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NEMICHTHYS SCOLOPACEUS, Ricnarpson. (Figure 170.) 


Nemichthys scolopaceus, RICHARDSON, Voyage Samarang, Fishes, 25, Pl. x, Figs. 1-3.—GinTueEr, Cat. Fish. 
Brit. Mus., vu, 210; Challenger Report, xxu1, 263.—GoopE, Proc. U. 8. Nat. Mus., 11, 1880, 485.— 
GoopE and Bran, Bull. Mus. Comp. Zoél., x, 1883, 225.—JORDAN and GILBERT, Bul. xvi, U. S. Nat. 
Mus., 366.—VAILLANT, Exp. Sci. Travailleur et Talisman, Poiss.,93, Pl. vu, Figs. 2,2a.—JORDAN and 
Davis, Rep.U.S. F.C., 1888 (1891) 657. 

Leptorhynchus Leuchtenbergii, LOw®, Mem. Say. Etrangeres, St. Petersburg, vu, 1854, 171. 

Belonopsis Leuchtentergit, BRANDT, op. cit. , 174, figure. 


Head comparatively stout, its depth one-seventh its greatest length. Eye moderate, 
less than one-third the length of the head without snout. Length of pectoral fins slightly 
less than height of the anal, which is less than the height of the body and rather more than 
the greatest depth of the head. Pale above, belly and anal fin blackish, the color not 
abruptly changing, the back somewhat speckled. 

This most remarkable species was first obtained by H. M. 8. Samarang in the South 
Atlanticin 1846, and alittle later by the indefatigable Lowe at Madeira. In 1879, when the 
Fish Commission had its headquarters at Gloucester, a third specimen was obtained by us 
from a George’s Bank fisherman, who had preserved it in a whisky bottle, and who was 
induced to part with it in barter for a five-dollar bill. 

In 1881, the Fish Hawk while at work in 252 fathoms off Newport, brought up a small 
specimen, clinging by its long jaws to the outside of the trawl net. Since then, the Alba- 
tross and the Blake have obtained numerous specimens, off the South Atlantic coast in 300 
to 1,000 fathoms. Vaillant has a magnificent specimen, 650 millimeters long, obtained in 
1888 meters on the Bane @Arguin. The Challenger did not obtain a single specimen. 

The following is a list of localities whence this species has been obtained by the Alba- 
tross: 

No. 35632, U.S. N. M., from station 2235, in 39° 12’ N. lat., 72° 03/30’ W. lon., at a depth 
of 707 fathoms; No. 32674, U.S. N.M., from station 2002, in 37° 20/ 42” N. lat., 749 17/ 36’ W. 
lon., at a depth of 641 fathoms; No. 35401, U. S. N. M., from station 2181, in 39° 29’ N. lat., 
71° 46’ W. lon., at a depth of 693 fathoms; No. 35617, U.S. N. M., from station 2203, in 39° 
34/15” N, lat., 71° 41’ 15’ W. lon., at a depth of 705 fathoms; No. 32649, U.S. N. M. (4 
specimens), from station 2001, in 37° 46’ 30’ N. lat., 749 W. lon., at a depth of 519 
fathoms; No. 35402, U.S. N. M., from station 2182, in 39° 25’ 30” N. lat., 71° 44’ W. lon., at 
a depth of 861 fathoms; No. 35459, U.S. N. M., from station 2187, in 39° 49’ 30” N. lat., 71° 
10’ W. lon., at a depth of 420 fathoms; No. 33290, U.S. N. M., from station 2039, in 38° 19/ 
26” N. lat., 68° 20! 20” W. lon., at a depth of 2,369 fathoms; and from stations 2023, in 37° 48’ 
N. lat., 74° 01/30 W. lon., at a depth of 377 fathoms; 2561, in 39° 38/ N. lat., 71° 42’ W. 
lon., at a depth of 500 fathoms; 2530, in 40° 53/ 30’ N. lat., 66° 24’ W. lon., at a depth of 956 
fathoms; 2533, in 40° 16’ 30” N. lat., 67° 26’ 15’ W. lon., at a depth of 828 fathoms; and 
2528, in 41° 47’ N, lat., 65957! 30” W. lon., at a depth of 677 fathoms. 

Specimens were taken by the steamer Fish Hawk, as follows: No. 29066, U.S.N. M., from 
Station 1048, in 38° 29’ N, lat., 73° 21’ W. lon., at a depth of 435 fathoms; No. 29073, U.S. 
N.M., from station 1049, in 38° 28/ N. lat., 73° 22/ W. lon., at a depth of 435 fathoms; No. 
26106, U.S. N. M., from station 880, in 39° 48’ 30’ N, lat., 70° 54’ W. lon., at a depth of 225 
fathoms; No, 28767 (2 specimens), U. S. N. M., from station 938, in 39° 51’ N. lat., 69° 49/ 
15” W. lon., at a depth of 317 fathoms; No. 28854, U. S. N. M., from station 952, in 39° 55/ 
N. lat., 70° 28’ W. lon., at a depth of 396 fathoms; No. 28905, U. S. N. M., from station 1025, 
in 39° 49’ N, lat., 719 25’ W. lon., at a depth of 216 fathoms; No. 28761, U. S. N. M., from 
station 937, in 39° 49! 25’ N, lat., 69° 49’ W. lon., at a depth of 616 fathoms; and No. 28897, 
from station 997, in 39° 42’ N, lat., 71° 32’ W. lon., at a depth of 335 fathoms. 

Specimens were also taken by the Blake, from station ccct, in 41° 34/ 30” N. lat., 
65° 54’ 30’ W. lon., at a depth of 306 fathoms; station cccrx, in 40° 11’ 40” N. lat., 68° 
22’ W. lon., at a depth of 304 fathoms; station Ccovt, in 41° 32/ 30’ N. lat., 65° 55’ W. lon., 
at a depth of 524 fathoms; station CCCXXX, in 31° 41’ N, lat., 74° 35’ W. lon., at a depth 
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of 1,047 fathoms; and station CCCXXXVIH, in 38° 18’ 40’ N, lat., 73° 18’ 10” W. lon., ata 
depth of 922 fathoms. 
A closely allied species, V. avocetta, has recently been discovered off the Pacific Coast. 


LABICHTHYS, Gill and Ryder. 


Labichthys, GILL and RybeER, Proc. U. 8. Nat. Mus., v, 1883, 261.—JorpaNn, Cat. Fish. N. Amer., 56.— 
JORDAN and Davis, Rep. U.S. F. C., 1888, 655. 
Avocettina, JORDAN and Davis, Rep. U.S. F. C., 1888, 655. 

Nemichthyids with the head behind the eyes contracted and with very atcenuated jaws. 
Lateral line with a single row of pores. Branchiostegal membrane connected with the throat 
and the branchial apertures limited to the sides. Small conical teeth in a band along the 
vomer and otherwise dentition of Nemichthys. A black epidermis. Tail probably filamen- 
tous, but abruptly truncated in all known specimens. 


LABICHTHYS CARINATUS, Gitt and Ryprer. (Figure 171.) 


Labichthys cayinatus, GILL and RYDER, Proc. U. 8. Nat. Mus., v1, 1883, 261.—JorpDAN, Cat. Fish. N. Amer., 
57.—JORDAN and Davis, Rep. U.S. F. C., 1888, 656. 

The ridges that bound the median rostral sulcus converge and form a carina along the 
median line in vertical from the anterior border of the orbit. The greatest height of the 
body (at posterior third) of the type specimens (0.447 meter long) is 0.015 meter, and the 
height behind pectorals is 0.0055 meters. Color black. (ill. 

Radial formula: D. 268; A. 287; P. 13. 

The type of this species (No. 33369, U.S. N. M.) was obtained by the Albatross from 
station 2076, in 41° 13’ N. lat., 65° 33/30” W. lon., at a depth of 906 fathoms. 

A closely allied form, Labichthys Gillii, Bean, (Proc. U.S. Nat. Mus. x1, 1890, 45) was 
taken in 1888 by the Albatross in 1,569 fathoms off Alaska. It has the vent somewhat 
remote from the pectorals, and the dorsal origin over their tips. 


LABICHTHYS ELONGATUS, Gitt and Ryprer. (Figure 172.) 


Labichthys elongatus, GILL and Ryper, Proc. U. S. Nat Mus., vr, 1883, 262.—JorpDAN and Davis, Rep. 
U.S. F. C., 1888, 656. 

The ridges that bound the rostral groove are not confluent backwards in a cariniform 
extension, but end in a vertical from the orbit. The greatest height of the body (at poste- 
rior third) in the type specimen (0.542 meter long) is 0.015 meter. Color black. 

Radial formula: D. 346; A. 309 + x. (The anal is destroyed towards its end); P. 19. 
(Gill.) 

The type of the species (Cat. No. 33577, U.S. N. M.) was taken by the Albatross at 
station 2100, in 39° 22’ N. lat., 68° 34’ 30’ W. lon., at a depth of 1,625 fathoms, 


LABICHTHYS INFANS, (GUNTHER), GooDE and BEAN. (Figure 173.) 


Nemichthys wmfans, GtintuER, Ann, and Mag. Nat. Hist., 24, 1878; Challenger Report, xx, 1884, 264, pl. 
lxiii, figs, B, B’, B’, BM”. 
Avocettina infans, JORDAN and Davis, Rep. U.S. F. C., 1888, 655. 

Body much less elongate and eye much smaller than in Nemichthys scolopaceus. 
Vent twice or thrice as distant from the root of the pectorals as is the latter from the eye. 

This species was taken by the Challenger in mid-Atlantic, station 101, depth, 2,500 
fathoms; one specimen 11 inches long; and off Pernambuco, station 122, depth 500 fathoms, 
one specimen 73 inches long. The specimen was mutilated. 

Besides these two specimens, the British Museum has received from the Mona ‘hannel, 
in the West Indies, a third which was found attached to an old telegraph cable that had 
been laid at a depth of 114 fathoms; it is 14 inches long, but had a greater part of its body 
mutilated during life. This specimen, which is fairly well preserved, has been fully de- 
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scribed by Giinther in the Challenger Report. A copy of his figure is reproduced. (Fig- 
ure 174.) 


CYEMA, Giinther. 


Cyema, Gintuer, Ann. and Mag. Nat. Hist., 11, 1878, 251; Challenger Report, xx11, 1887, 265.—JORDAN and 
Davis, Rep. U.S. F. C., 1888, 65. 


This genus, says Giinther, combines the form of the snout of a Nemichthys with the 
soft, short body of a Leptocephalus; but the gill openings are very narrow and close together 
on the abdominal surface. Vent in about the middle of the length of the body; vertical fins 
well developed, confined to and interrupted at the extremity of the tail. Pectoral fins well 
developed. Eye very small, 

It is to be hoped that Dr. Giinther will publish his views more fully upon the relation 
of this form to Leptocephalus. To a casualobserver Cyema, as exhibited in the French and 
English material, seems very like a young NVemichthys, with its jaws and tail mutilated and 
partly repaired. 


CYEMA ATRUM, Ginruer. (Figure 176.) 
Cyema atrum, GUNTHER, Ann. and Mag. Nat. Hist., 11, 1878, 251; Challenger Report, xxu, 265, Pl. Liv, Fig. 
D.—VaILLant, Exped. Travailleur et Talisman, Poissons, 91, Pl. vu, Figs. 4, 4a.—JORDAN and Davis, 
Rep. U.S. F. C., 1888, 654. 


A specimen 44 inches long was obtained by the Challenger in the South Pacific, station 
215, depth 1,500 fathoms; another, 42 inches long, at station 158, in the Antarctic seas, 
depth 1,800 fathoms. The French explorers took another, identified by Vaillant with this 
species, at station XXXvIII, 2,210 meters, off the coast of Morocco. This specimen is thus 
described by Vaillant: 


This is a little fish, 110 to 120 millimeters long and scarcely 24 to 5 millimeters in thick- 
ness; this form has justly been compared to Leptocephalus by the accomplished Keeper of 
the Zoological Collections in the British Museum. 

The head is swollen, forming about one-sixth of the total length; the muzzle forms 
more than a half of the head; the angle of the mouth is well behind the eye; the jaws are 
armed with small serrated teeth disposed in quineunx and giving it the appearance of 
a fine file as in Nemichthys. The upper jaw is in large part wanting, also the extremity of 
the lower and their dimension can only be given approximately. It is not possible to dis- 
cover the position of the nostrils. The eyes are small and the interorbital space rather 
large, about one-seventh of the length of the head. The narrow branchial orifices are close 
to the lateral line, but not confluent, and placed very near the pectorals. 

The anus is situated behind the middle of the total length, at the union of the anterior 
five-eighths with the posterior three-eighths. The skin is scaleless. 

The dorsal and anal are nearly opposite on the posterior part of the body, immediately 
behind the anus. The manner in which these fins terminate is not quite clear; in the living 
animal it appears to me that they are united, forming a semi-lunar fork, posteriorly wanting 
the ordinary caudal fin of fishes properly so called, but [ am not willing to affirm that the 
extremity was absolutely intact, the action of the preserving fluid making the ascertain- 
ment of the fact more difficult daily. 

The color is a beautiful velvety black. 
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The specimen is No. 84-1067, in the ichthyological collection of the Paris Museum. It 
was taken at station 38. Dr. Giinther states that the species has been taken in depths of 
3,743 and 3,262 meters in the Pacific and Antarctic oceans. 
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SPINIVOMER, Gill and Ryder. 


Spinivomer, GILL and RyveER, Proc. U. S. Nat. Mus. v1, 1883, 261.—Jorpan, Cat. Fish. N. Amer., 57.—JORDAN 
and Davis, Rep. U.S. F. C., 1888, 653. 


Nemichthyids with a rectilinear occipito-rostral outline, with very attenuated jaws, 
high mandibular rami, the branchial apertures nearly confluent, enlarged acute conic teeth 
in a median row on the vomer, and with a silvery epidermis, and a filiform tail. (ill and 


Ryder.) 
SPINIVOMER GOODEI, Git and RYDER. 
Spinivomer Goodei, GILL and RYDER, loc, cit., 253, 255, 261. 


The rays are ensheathed in a tough membrane which renders it impossible at present 
to enumerate them with exactitude. They are, however, it is to be noted, more distant 
from each other, and consequently fewer than in Serrivomer. 

The fish has a silvery sheen by which, as well as by the smaller eyes and deeper mandi- 
bles, it may be at once recognized from its relations. Z 

This is the smallest of the family, but a beautiful silvery form. The total length of 
the only specimen found is 0.13 of a meter, and its greatest. height (at the branchial region) 
is 0.0025 meter. (Gill and Ryder.) 

A single specimen (Cat. No. 35293, U.S. N. M.) was obtained by the Albatross at station 
2039, in 38° 19/ 26” N, lat., 68° 20/20” W. lon., at a depth of 2,361 fathoms. 


SERRIVOMER, Gill and Ryder. 


Serrivomer, GILL and RyDER, Proc. U. 8. N. M., vi, 1883, 260.—JORDAN, Cat. Fish, N. A., 57.—Jorpan and 
Davis, Rep. U.S. F. C., 1888, 653. 


Nemichthyids with the head behind eyes of an elongated parallelogramie form, with 
moderately attenuated jaws, branchiostegal membrane confluent at the posterior margin, but 
with the branchial apertures limited by an isthmus except at the margin, and with lancet- 
shaped vomerine teeth in a crowded (sometimes doubled) row. (Gill and Ryder.) 


SERRIVOMER BEANII, Gitt and Ryper. (Figure 175.) 


Serrivomer Beanii, Git. and RypER, Proe. U. 8. Nat. Mus., v1, 1883, 260, 261.—Jorpan and Davis, Rep. U.S. 
F. C., 1888, 653. 


The stoutest species of the family and with much shorter jaws than any other, and with 
a very formidable vomerine armature. The total length of the single specimen obtained was 
0.594 meter; its height at the vertical of the mandibular articulation is 0,016 meter, and the 
greatest height of the body (just behind the branchial apertures) is 0,02 meter. 

Radial formula: D. 157; A. 138. 

The specimen (Cat. No. 33383, U. S. N. M.) was taken by the Albatross at station 
2075, in 41° 40/ 30” N. lat., 65° 28/ 30” W. lon., at a depth of 855 fathoms. 


SERRIVOMER RICHARDII, (VaiLiant), Goopr and Bran. 


Nemichthys Richardi, VAILLANt, op. cit., Appendix, 93. 

Avocettina Richardi, JonDAN and Davis, Rep. U. 8. F. C., 1888, (1891) 655. 

Nemichthys infans, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 95, pl. vii, figs. 1, la (not V. infans 
of Giinther). 


The description of this species given by Giinther (Preliminary notice 1878, p. 251) 
being very brief, the example dredged from the Talisman, on the other hand, leaving much 
to be desired in the way of preservation, the affinity is doubtful. 

The example, moreover, if we may be able to judge, is a little more nearly cylindrical 
in form. The muzzle is sharply conical, the teeth of the jaws rasp-like, similar to those of 
Nemichthys scolopaceus, Richardson. The eye appears small, nearer to the extremity of the 
snout than to the branchial orifice. 
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The vent is placed alittle farther back than in the typical species of the genus; the 
length of the tail, compared to the total length, is in that more than ten-elevenths and 
only seven-ninths in the individual here deseribed. The skin being for the greater part re- 
moved, together with a portion of the fins, Some important characters are wanting. I find 
no trace of the dorsal, except an incomplete ray, which is a little behind the anus; the anal 
commences immediately behind this last. It appears to have been higher than the dorsal. 
The base, moreover, of the scapular bone, which supports the pectorals, alone enables us to 
determine the location of these fins behind the branchial aperture. 


Measurements (given by M. Vaillant). 
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We find the principal character given to this species by Dr. Vaillant to be the 
insertion of the anus ata distance from the pectorals double that which separates the 
pectorals from the eye. As for the proportional elongation of the body, which is greater 
in the Nemichthys scolopaceus, Richardson, than in Nemichthys infans, Giinther, in our exam- 
ple the difference is less marked. 

Serrivomer Richardii is represented as having the eye one twenty-fifth of the length of 
the head; in 8. Beanii the eye is much larger, forming more than one-twentieth of the 
length of the head. In S. Richardii the origin of the dorsal fin, if correctly represented, 
is distant from the gill-opening a space nearly equal to the length of the head, while in S. 
Beanii its distance from this point equals the length of the head. The gape of the mouth 
also in S. Richardii is apparently much wider than in S. Beanii, the angle of the mouth 
being well behind the vertical through the eye in S. Richardi and below the posterior mar- 
gin of the eye in NS. Beanii. 

Serrivomer Richardii was taken at station 131 of the Talisman, off the Azores, at a 
depth of 2,995 meters. 

GAVIALICEPS, Wood-Mason. 
Gavialiceps, WOOD-MASoN, with ALcock, Ann. and Mag. Nat. Hist., 1889, 460. . 


Body elongate, compressed, with long, lash-like tail. Head depressed, and snout a spat- 
ulate or needle-like beak. Teeth small, sharp, in a double row in each jaw. Vomerine 
teeth larger. Gill openings separate but reaching nearly to middle line of abdomen. Vent 
somewhat remote from throat. No pectorals. 

Two species are known from the Bay of Bengal, viz: @. taniola, Wood-Mason, 265 fath- 
oms, and G, microps, Alcock, 1,045 fathoms. 


Order LYOMERI. 


Lyomeri, GILL and RyprEr, Proc. U. 8. Nat. Mus., vi, 1883, 263. 


Fishes with five or six branchial arches (none modified as branchiostega] or pharyngeal) 
far behind the skull; an imperfectly ossitied cranium deficient especially in nasal and vom- 
erine elements articulating with the first vertebra by a basioccipital condyle alone; only 
two cephalic arches, both freely movable, (1) an anterior dentigerous one, and (2) the sus- 
pensorial, consisting of the hyomandibular and quadrate bones, without opercular elements; 
the scapular arch, imperfect (limited to a single cartilaginous plate), remote from the skull, 
and with separately ossified, but imperfect vertebrae. (@ill.) 


is 
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Family SACCOPHARYNGIDZA, Gill. 


Saccopharyngoidei, BLEEKER, Tentamen, 1859, xxxi1i (Family, 169). 

Saccopharyngina, GUNTHER, Cat. Fish. Brit. Mus., vil, 22. 

Saccopharyngida, GILL, Arr, Fam. Fish., 1872, 21 (No, 205); Nature, xxix, 1884, 235; Proc. U. S. Nat. 
Mus., vu, 1884, 62-3.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 365. 


Lyomeri with the branchio-anal portion much longer than the rostro-branchial; the 
tail excessively elongated and attenuated; the cranium unknown; the eyes antero-lateral; 
with the jawbones moderately extended backward (in comparison with the Eurypharyngide), 
and apparently not closable against each other; with enlarged teeth in one or both jaws; 
with the dorsal and anal fins feebly developed, and with pectorals small but broad. 

Saceopharynx is considered by Dr. Giinther to consist of “deep-sea congers,” but evi- 
dently it is not at all related to the congers or any other allied fishes. (@ill.) 

SACCOPHARYNX, Mitechill. 
Saccopharynx, MircHiLL, Ann. Lyc. Nat. Hist. N. Y., 1, 1824, 86 (type, Saccophurynx flagellum, Cuvier).— 
GtnruER, Cat. Fish. Brit. Mus., vin, 22; Challenger Report, XXxu, 1887, 255.—GILL, op. cit., 46. 


Ophiognathus, HaRwoop, Phil. Trans. Royal Soe., 1827, 52. 


Saccopharyngids with the dorsal and anal fins continued backwards and confluent with 
a slightly developed caudal fin [?], and with the lower jaw toothless. 





FRONT VIEW OF HEAD OF SACCOPHARYNX. 


We unite the various forms of Saccopharynx under one specific name, pending the 
discovery of new material which may render an intelligent discussion possible. 


SACCOPHARYNX FLAGELLUM, Mircuity. (Figures 178, 179, 180.) 


Saccopharynx, MircHILL, Ann. Lyc. Nat. Hist., New York, 1, 1824, 82. 

Saccopharynx flagellum, (‘MurcHiLy.”)—Cuvirr, Reégne Animal, 2d ed., 1829, 11, 355.—GUNTHER, Cat. Fish. 
Brit. Mus., vu, 22.—JouNnson, Ann. and Mag. Nat. Hist., 1862, x, 279.—GILL, loc. cit., 64. 

Ophiognathus ampullaceus, Harwood, Phil. Trans., 1827, 52, pl. vit, Figs. 144. 

Saccopharynx ampullaceus, RICHARDSON, Fauna Boreali-Americana, 1836, II, 271.—GitnTuer, Challenger 
Report, Xxi1, 1887, 256, pl. LXVI. 


Both jaws are armed with slender, curved, widely set teeth, irregularly uniserial or biserial, 
their points being directedinward. The length of the jaws is from one-third to one-seventh 
of the length of the body; that is, the distance from the vent to the extremity of the snout. 
The dorsal fin commences a long way behind the head and a short distance in front of the 
vent; like the anal it may or may not reach the end of the tail, which terminates in an 
extremely delicate and thin filament. The small pectoral fin with some thirty very thin 
rays. Gill-opening an elongate slit. A bluish-white line runs on the back along each side 
of the base of the dorsal fin, and a similar line is sometimes distinct along the anal fin. 
(Giinther.) 

Of this genus five specimens have been captured; described by Dr. Giinther as follows. 
There may, of course, be two species, for it is not certain that Mitchill and Harwood both 
saw the same form. 
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(1) The fish deseribed by Mitchill in 1824, which was taken in 52° N, lat., 30° W. lon.; 
it was discovered afloat in a helpless condition, having swallowed a fish 10 inches long. The 
body of this specimen was 14 and the tail 58 inches long. It does not seem to have been 
preserved. 

(2) The fish described by Harwood in 1827, which was taken in 62° N, lat., 57° W. lon.; 
it was discovered afloat in a helpless condition, ‘“‘almost worn out by unavailing efforts to 
gorge a fish of about 7 inches in circumference.” This is the largest of the specimens known, 
its body having been about 20 and the tail 34 inches long. It does not seem to have been 
preserved. 

(3) The fish described by Johnson in 1862, which was taken off Madeira, under what 
circumstances Johnson could not learn, but probably also floating on the surface; it had 
swallowed another deep-sea fish about 9 inches long (Halargyreus Johnsonii), the stomach of 
which was forced up into the mouth by the distended air bladder, showing how rapidly both 
fishes must have ascended to the surface. The body of this specimen is 84 and the tail 23 
inches long. It is preserved in the British Museum. 

(4) A young specimen in the British Museum, the history of which is unknown; its 
body is 3, its tail 8$ inches long. It is much shriveled, having been preserved for a long 
time, but supplies some valuable information on points in which the larger is imperfect. 

(5) A single badly mutilated specimen, secured by the Blake from station CCCXXXI, in 
35° 44/ 40’ N, lat., 74° 40/ 20” W. lon., at a depth of 898 fathoms. 

Dr. Giinther’s description applies, no doubt, to S. ampullaceus. His figure is repro- 
duced in our figure 178. 


Family EURYPHARYNGIDA. 


Nouvelle famille, VAILLANT, Comptes Rendus. Aead. Sc., Paris, Dec. 11, 1882, p. 1226 (not named). 
Eurypharyngide, GIL1, Science, 1, 231, March 30, 1883. —G1LL and RYDER, Proc. U. 8. Nat. Mus. v1, 1883, 264.— 
VALLIANT, Exp. Sei. Travailleur et Talisman, 1888, 193. 


Lyomeri with the branchio-anal portion much shorter than the rostro-branchial; with 
the tail very elongated and moderately attenuated backwards; the head flat above, and with 
a transverse rostral margin, at the outer angles of which the eyes are exposed; with the 
palatine jaws excessively elongated backwards and the upper parallel, and closing against 
each other as far as the articulation of the two suspensorial bones; with minute teeth on 
both jaws; the dorsal and anal fins well developed and continued nearly to the end of the 
tail, and with minute, narrow pectoral fins. 

The mandibular rami are exceedingly narrow and slender, but the jaws are extremely 
expansible and the skin is correspondingly dilatable; consequently an enormous pouch may 
be developed. Inasmuch as the slenderness and fragility of the jaws and the absence of 
raptorial teeth (at least in Gastrostomus) preclude the idea of the species being true fish of 
prey, it is probable that they may derive their food from the water which is received into 
the pouch, by a process of selection of the small or minute organisms therein contained. 

The peculiar closure of the anterior half of the upper jaws upon each other, and the 
coordinate joint between the hyomandibular and quadrate elements of the suspensorium 
are doubtless correlated with the mode of ingestion or selection of food. The skin consti- 
tuting the pouch, it may be added, has a peculiar velvety appearance, and also reminds 
one of the patagium or wing membrane of a bat. (Gill and Ryder.) 


EURYPHARYNX, Vaillant. 


Eurypharynz, VAILLANT, Comptes Rendus Acad. Se., Paris, 1232, Dec. 11, 1882, (tr. Ann. & Mag. Nat. Hist. 
(5), v, 11, p. 67; Exp. Sci. Travailleur et Talisman, 197; GiLL and RYDER, loc. cit., 274. 


Eurypharyngids with the cranium greatly abbreviated, the dentigerous bones very 
elongate, nearly one-half the length of the body; feeble granulations upon the jaws, and a 
pair of enlarged teeth on the lower jaw in front. Gill-opening remote from angle of mouth. 
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No traces of a lateral line. Vent premedian. Rays of vertical fins slender and flexible. 
Tail free, terminating in slender point. 


EURYPHARYNX PELECANOIDES, Vaitianr. (Figure 176.) 


Eurypharyne pelecanoides, VAILLANT, Comptes Rendus Acad. Sc., Paris, xcv, 1226, Dec. 11, 1882; Exp. Sci. 
Travailleur et Talisman, 198, pl. xvii.—Gi_t and Ryper, loc cit. 
Siccopharyna pelecanoides, GUNTHER, Challenger Report, XX11, 1887, 262. 


Both jaws possess merely feeble dental granulations, but the lower jaw is armed in front 
with a pair of slender curved teeth (2 millimeters long). The length of the jaws is about 
one-half of that of the body. The origin of the dorsal fin is nearer to the end of the snout 
than to the vent; neither the dorsal nor the ana! fin reach the end of the tail (which termi- 
nates in a small, skinny lobe). Gill-opening a very small round opening. No bluish-white 
line along the back. (Giinther.) 

“This animal,” writes Gill, “is about 0.47 meter long and 0.02 meter high at the most 
elevated part and is of anintense deep-black color. The body, the form of whichis masked 
in front by the abnormal mouth, which will be mentioned further on, resembles that of 
Macrurus ; it becomes regularly attenuated from about the anterior fourth, the point at 
which the external branchial orifice is seen, and terminates in @ point at the caudal extrem- 
ity; the anus is situated at the junction of the anterior third with the posterior two-thirds 
of the body. 

“What gives this fish a very peculiar physiognomy is the arrangement of the jaws and 
the structure of the mouth, which are even an exaggeration of what Mr. Ayres has described 
in Malacosteus niger. Although the head is short (scarcely 0.03 meter), the jaws and the 
suspensorium are excessively elongated; the latter did not measure less than 0.095 meter; 
and from this it results that the articular angle is carried very far back, to a distance from 
the end of the muzzle equal to about 34 times the length of the cephalic portion.” 


GASTROSTOMUS, Gill and Ryder. 


Gastrostomus, GILL and RypeER, Proc. U. 8. Nat. Mus., 1883, v1, 271-273. 


Eurypharyngids with the cranium abbreviated and little or no longer than broad, 
minute acute conic teeth depressed inward in a very narrow band on the jaws (no en- 
larged teeth at the extremity of the mandible), and the tail with an eradiate membrane 
under its terminal portion. Gill-opening close to angle of mouth. 


GASTROSTOMUS BAIRDII, Gitt and Ryper. (Figures 181, 182.) 
Gastrostomus Bairdii, GILL and RypER, Proc. U. S. Nat. Mus., 1883, v1, 271. 


The cranium forms about one-thirtieth or less of the extreme length, and is as broad as 
long; the jaws are excessively elongated, being nearly (in large) or more (in young) than 
7 times longer than the cranium; there are about 160 rays in the dorsal fin and about 
107 in the anal; the pectorals are very small, being only about as long as the diameter of 
the eye, and little more than twice as long as wide at the base, and have about nine simple 
rays. The rays of the unpaired fins are quite flexible in the small individuals, but quite 
rigid and more perfectly ossified in the larger; they become obsolete toward the end of the 
tail. The rays, whieh are rigid and well ossified anteriorly, become shorter, very slender, 
and flexible—in fact, almost as limp as threads near the end of the tail. The vertebral 
bodies become longer and more attenuated toward the end of the tail. 
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The following specimens were taken by the Albatross: Cat. No, 33294, U. S. N. M., from 
station 2047, in 40° 2’ 30’ N, lat., 68° 49’ 40" W. lon., at a depth of 389 fathoms; Cat. No. 
33295, U.S. N. M., from station 2043, in 39° 49/ N. lat., 68° 28’ 30’ W. lon., at a depth of 
1,467 fathoms; Cat. No. 33386, U. 8. N. M., from station 2074, in 41° 43’ N. lat., 65° 15’ 20” 
W. lon., at a depth of 1,309 fathoms; Cat. No. 35407, U.S. N. M., from station 2179, in 39° 
30/ 10” N. lat., 71° 50’ W. lon., at a depth of 510 fathoms; Cat. No. 35521, U.S. N. M., 
from station 2210, in 39° 37/ 45” N, lat., 71° 18’ 45" W. lon., at a depth of 991 fathoms; 
Cat. No. 35525, U.S. N. M., from station 2211, in 39° 35’ N. lat., 71° 18’ W. lon., at a depth 
of 1,064 fathoms; Cat. No. 33545, U.S. N. M., from station 2096, in 39° 22/ 20’ N. lat., 70° 
52/ 20 W. lon., at a depth of 1,451 fathoms; Cat. No. 35621, U.S. N. M., from station 2202, 
in 39° 38! N. lat., 71° 39/ 45’’ W. lon., at a depth of 515 fathoms; and Cat. No. 35528, U.S. 
N.M., from station 2206, in 39° 35/ N. lat., 71° 24’ 30’ W. lon., at a depth of 1,043 fathoms. 


Doubtfully placed in Saccopharyngina by Alcock. 
(Apparently true Apodes.) 
DYSOMMA, Alcock. 


Dysomma, Atcock, Ann. & Mag. Nat. Hist., 1889 (Nov.), 459; Bathybial Fishes of the Bay of Bengal, 35. 


Soft tissues well developed; osseous tissues weak. Body high anteriorly and the 
head much inflated. Tail tapering to a point. Vent situated immediately behind the gill- 
opening. Snout short, slightly overhanging the mouth, its surface with many pores. Eyes 
minute, concealed beneath the skin. Nostrils large, lateral. Cleft of mouth wide. Minute 
sharp teeth in a single rowin each jaw; a row of larger teeth in the vomer. Tongue not 
free. Four gills, communicating with the pharynx by wide slits. Osseous elements of the 
gill-cover rudimentary or absent. Gill-openings separate. Heart situated between the 
gills. No scales. Vertical fins fairly developed, the dorsal beginning just behind the occi- 
put. Pectorals well developed. (Alcock.) 

A single species, Dysomma bucephalus, Aleock, represented by one specimen, 8? inches 
long, taken in the Bay of Bengal, in 193 fathoms, lat. 20° 17’ 30’ N., lon. 88° 51’ E., by the 
Investigator, and another from station 120, in 240 to 276 fathoms. 


DYSOMMOPSIS, Aleoeck. 


Dysommopsis, ALCocK, Ann. & Mag. Nat. Hist. (6th ser.), vit, 1891, 137. 


A genus allied to Dysomma, having a tail of great relative length, the vent being close 
to the gill-opening. Eyes small, deeply subeutaneous. Snout studded with pores. Nos- 
trils large, lateral. Mouth wide. Small sharp teeth in a single row in the lower jaw, and 
in a double row in the upper jaw; a short row of enlarged teeth in the vomer. Four gills; 
gill clefts wide; gill-openings small, situated close together near mid-abdominal line. 
Heart between the gills. Skin scaleless. Vertical fins confluent, the dorsal beginning a 
short distance behind the gill-opening. No pectorals. (Alcock.) 

The genus is represented by D. muciparus, Aleock, obtained by the Investigator in the 
Indian Ocean, station 120, in 240 to 276 fathoms. 
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Order CARENCHELYI. 


Carenchelyi, GILL, MS. 


Teleost fishes with the intermaxillaries and supramaxillaries developed and united by 
suture, and immovably connected with the cranium; branchial apparatus as in Apodes; 
scapular arch remote from the skull, and the body anguilliform. (@ill, Ms.) 


Family DERICHTHYID-A. 
Derichthyide, GILL, American Naturalist, v, 18, 433, 1884. 


Body anguilliform, slender, with a neck-like contraction between the head and pectoral 
fins, and submedian anus. Scales absent, the skin being perfectly smooth. Lateral line 
commencing on the side, behind the head, near the back, but submedian behind. 

Head oblong, oval. Eyes in the anterior half of the head. Nostrils lateral, in front of 
the eyes; neither tubular. Mouth with the cleft little oblique, extending behind the eyes. 
Jaws well developed, maxillaries approximated to the front of the vomer and attenuated 
backwards. Mandible moderately stout; the dentary with the coronoid process moderate 
and not far from posterior end. Teeth conic, in cardiform bands on the jaws and vomer. 
Lips moderate. Tongue moderate. Periorbital bones. 

Opercular apparatus moderately developed; operculum inserted rather low on the hyo- 
mandibular by a peduncle, horizontally oblong, with emarginate upper edge and convex 
lower one; suboperculum curved and applied below operculum; interoperculum long, con- 
nected in front with angle of jaw and behind with front of suboperculum; preoperculum 
moderate. 

Branchial apertures lateral; vertical slits in front of pectorals. 

Branchiostegal rays in small number (about 6), rather slender and curved upwards 
behind the opercula. 

Dorsal, anal, and caudal confluent in an uninterrupted fin; dorsal commencing far 
behind the head; anal commencing about midway between snout and end of tail or middle 
of body; caudal pointed and reduced. 

Pectorals inserted nearer the breast than back, narrow and rather long, with about 
10 or 11 fine rays, and bent forward. 

Branchial arches slender; glossohyal moderately long; urohyal very slender and 
pointed; first basibranchial very long; second and third basibranchials moderate; epipha- 
ryngeals reduced to a pair (?); hypopharyngeals long and closely appressed and superin- 
cumbent on the rudimentary fifth arch. 


DERICHTHYS, Gill. 
Derichthys, GILL, American Naturalist, x vui1, 1887, 433. 
The generic characters are included in the family diagnosis. 
DERICHTHYS SERPENTINUS, Git. (Figure 169.) 
Derichthys serpentinus, GILL, American Naturalist, Xvur, 1887, 453. 

Body stout, somewhat compressed, especially behind the vent; its greatest height in 
the region of the vent nearly equal to the length of the head; its postanal portion equal to 
the distance from the vent to the posterior margin of the orbit. 

Head small, snake-like, its resemblance to that of a serpent being enhanced by the con- 
tracted neck-like appearance of the anterior portion of the body. Its anterior portion is 
depressed, and the view from above abruptly truncate, the width of the tip of the snout 
being considerably greater than the interorbital space. The lower jaw is narrower and in- 
cluded, the upper jaw projecting beyond its tip a distance nearly equal to the diameter ot 
the eye. The length of the snout is one-third that of the head. The cleft of the mouth ex- 
tends behind the eye a distance equal to or slightly greater than the diameter of the orbit. 

19868—No. 2: 11 
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Nostrils elongate, the exterior slit occupying the middle third of the space between the an- 
terior margin of the orbit and the tip of the snout. Length of the neck four-fifths that of 
the head, equal to the distance from the posterior limit of the nostril to the posterior por- 
tion of the head. Pectorals inserted high up, almost in median line, and composed of two 
or three flexible, filiform rays. Origin of the dorsal about midway between the vent and 
the tip of the snout, the fin composed of flexible, delicate rays, not sufficiently differentiated 
from the thin membrane as to be easily counted, those rays being longest in the region above 
the vent. 

Vent nearly median. Anal fin beginning immediately behind the vent, and similar in 
height and appearance to the dorsal fin, which it apparently joins at the tip of the tail. 
No ventrals. 

Lateral line inconspicuous, with minute pores, though its location is emphasized by 
the Amphioxus-like arrangement of the muscular fibers. Length of type 8 inches; of head, 
one-half inch; of region in advance of pectorals, 1 inch; greatest height, seven-sixteenths 
of aninch. Color, in life, ruddy brown; in alcohol, light yellow. 

A single specimen (Cat. No. 33523, U. S. N. M.), was obtained by the Fish Commission 
steamer Albatross, from station 2094, in 39° 44’ 30” N. lat., 71° 04’ W. lon., at a depth of 
1,022 fathoms. 


Order HETEROMI. 


Notacanthi, BLEEKER, Tentamen, 1859, xx111 (in part). 
Heteromi, GILL, American Naturalist, Nov., 1889, 1016. 


Teleosts with the scapular arch formed by the proscapula and post temporal (or postero- 
temporal), the latter detached from the sides of the cranium and impinging on the supraoe- 
cipital; the hypercoracoid and hypocoracoid coalesced into a single lamellar imperforate 
plate; the actinosts normal; the cranium with the condyle confined to the basioccipital 
(ill-defined); the exoccipitals coalesced with the epiotics and opisthotics; the vomer 
obsolete; the opercular apparatus complete, but the preoperculum slightly connected with or 
discrete from the suspensorium; the suborbitals suppressed; the jaw bones complete and 
little aberrant; the palatines, entopterygoids, and ectopterygoids well developed; the 
anterior vertebrae separate, and the ventrals abdominal. (Gill.) 

All the heteromous teleosts have a subfusiform, moderately compressed body with head 
short and snout protruding, sometimes produced, proboscis-like (as in Polyacanthonotus). 


Family NOTACANTHID-. 


I Notacantini, RAF=NESQUE, Indice @’ Ittiologia Siciliana, 1810, 34. 

Notacanthini, BONAPARTE, Cat. Metodico, 1876, 72. 

Notacanthoidei, BLEEKER, Tentamen, 1859, XXIII. 

Notacanthi, GUNTHER, Cat. Fish. Brit. Mus., m1, 1861, 544. 

Notacanthida, Giri, Arr, Fam.Fish, 1872, 21; Johnson’s Cyclopedia, m1, 1883; Century Dictionary, 4022.— 
JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 370. 


Mouth moderate, transverse, inferior. Lower jaw normal, with rami immovably con- 
nected at symphysis. Scales small on body and head; lateral line present. Teeth slender, 
closely set, in single series in each jaw. Gill openings wide, the membranes separate and 
free from the isthmus. 

Dorsal fin median, with short and free dorsal spines, and with only one ray (if any) 
behind. Anal fin long, rather high, extending from the middle of the body to the caudal, 
with which it unites, and with numerous spinous rays. Ventrals abdominal, often con- 
fluent, with 1-5 spines and 4-8 soft rays. Pectorals short and high up. Pseudobranchiz none. 

The elaborate anatomical description of Notacanthus sexspinis, given by Giinther (Chal- 
lenger Report, Xx11, 243-8) with numerous excellent figures, applies in its general features 
to all the members of this family. In the discussion of the genera and species below, little 
attention has been given to the degree of connection of the ventral fins. In every in- 
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stance they are connate or confluent, but the degree of connection depends not so much 
upon their proximity to each other as upon the extent of the connecting membrane in the 
several forms, and we question whether the character can be so defined as to serve even for 
specific distinctions. All the species examined by us have the peculiar modifications of the 
posterior extremities of the maxillary, and the sharp spine more or less hidden by the fleshy 
fold of the lips at the angle of the mouth on either side. 


KEY TO THE GENERA OF NOTACANTHIDE AND LIPOGENYID. 


I. Jaws normal. Dorsal spines separated. Teeth in both jaws ..-.........-2-....2-.------ NOTACANTHID:E 
A. Dorsal spines 6-12. Teeth in upper jaw compressed and obliquely triangular. Ventrals connate or 
PEQEDELT TESTE pe eereteie ar ie ote oes ars ats c/earsie sie S aioe claic ein one e SCS oe awaits Sreeinlow ere anarcelt Notacanthine 
1. Origin of spinous dorsal far in advance of vent. Mouth lateral with lip contiuous.. Ventral fins 
COMI AGRO Me COMMMUCN tomeme cece Ge ee crete caiciemiciaate wala ee eeie nse clone o> Saisie hie NOTACANTHUS 
2. Origin of spinous dorsal in vertical from vent. Mouth subinferior, crescentic, with lip absent 
in middle. Jaws each with 22 teeth. Ventral fins united ........-.....-....... GIGLIOLIA 
B. Dorsal spines 27-38. Teeth in jaws erect, fine. Ventrals separated..-.....-....... Polyacanthonotine 
1. Snout proboscis-like. Dorsal and anal spines long, flexible, the latter not exceeding 30 in num- 
ber. Lateral line strongly arched .........---. ..2+.-<.2--+-05-56-05+52 POLYACANTHONOTUS 
2. Snout not very elongate. Dorsal and anal spines low and strong, the latter 50 or more in num- 
Detrmelaterdl line Straight... see sawn seen er eies see seie~ nr =i-> 3 MACDONALDIA 
Il. Jaws modified to forin a suctorial mouth with separated rami. Dorsal spines close together, united by 
membrane to forma high triangular fin. No teeth.............-.......-.--- LIPOGENYIDE 
A. Dorsal spines 5, with 5 soft rays. 
i; Lateral line obsolete behind... -..-....0ccs+--0scccceeserece wcecccees o peeees cece on--LIPOGENYS 


NOTACANTHUS, Bloch. 


Notacanthus, BLocu, Abhandl. Bbhm. Gesellsch, 1787.—LackprEnpE, Hist. Nat. Poiss., 1804.—GoopE, Proc., U. 
§. N. M.,1880, 535. 

Acanthonotus, BLocu, Ichthyologia, x11, 1797, 113, pl. ccccxxx1. (No description separate from that of 
species 4. nasus.)—SCHNEIDER, Bloch’s Syst. Ichth., 1801, 390, pl. XLVu. 

Campylodon, Fasricius (fide GUNTHER). 

Head and body much compressed, the body elongate, snout obtuse, rounded at its tip, 
not proboscis-like. The cleft of the mouth inferior. Dorsal fin almost rudimentary, con- 
sisting of 12-15 very short, flexible spines, remote from each other and not connected by 
amembrane. Anal fin very long, its origin close behind the vent, which is situated nearly 
midway of the length of the body; its anterior portion is composed of separate, flexible 
spines, without membrane, resembling those of the dorsal; these gradually lengthen, 
grading into the articulated branched rays. No caudal. Ventrals broad, with broad, 
peduncle-like bases, closely contiguous, separated only by a slight groove at the base, situ- 
ated near the vent. Teeth acicular, in single row upon maxillaries, in a double row upon 
mandibulars, villiform and in double row upon the palatines. Scales very numerous, of 
moderate size, round, thin, flexible. Branchiostegals about 8. Gills, 4. 

Notacanthus seaspinis, Richardson, as figured by Giinther in the Challenger Report, has 
8 dorsal spines (the last with supplementary ray), instead of the 6 indicated by its specitic 
name; and this is the case also with the New Zealand specimen in the National Museum, 
presented by Dr. Giinther, and one from Cook Strait, New Zealand, in the Museum at Flor- 
ence, which is 440 millimeters in length, and has a radial formula: D.8; A. 15/126; eel 
V.1/8; C.5. These specimens do not show the inflation of the cheeks, figured in Dr. 
Giinther’s plate. 

The results of Dr. Giinther’s dissections seem to indicate that this species at least of 
Notacanthus does not live at a very great depth. 


KEY TO THE SPECIES OF NOTACANTHUS AND GIGLIOLIA. 


I. Origin of dorsal considerably in advance of that of anal. Lip normal, continnous...----- NoTAaCANTHUS 
A. Body much higher over ventrals than over pectorals, and comparatively short. 
1. Lateral line following profile of back in front of dorsal spines, then sinking to median line of 
body. D. X-XI. 
a. First dorsal spine behind vertical from axil of ventral. A. XtI-Xv. (XVIT?)....-.N. nasus 
b. First dorsal spine in front of vertical from insertion of ventral. A. XVIL....------4 N, analis 
B. Body little higher over ventrals than over pectorals, and comparatively elongate. 
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1. Lateral line inconspicuous, nearer to dorsal than to ventral outline throughout, not arched ante- 
riorly. D. VI-VIill. 

a. Last dorsal spines over anterior part of soft anal. A. XII...---..----.--.----- N. Bonapartit 

b. Dorsal and soft anal not passing same vertical. A, XIINI-XIV ..-....-......--.---- N. sexspinis 

2. Lateral line slightly arched above pectoral, sinking to median line of body in advance of first 


dorsal spines. D. xX. 


a. Last dorsal spine over fifth from last anal spine. Fins low. A. XIX .......... phasganorus 
II. Origin of dorsal opposite that of anal. Lip absent in middle portion -....-..-- Tot stieeeencaen GIGLIOLIA 
A. Body much higher over ventrals than over pectorals and comparatively short. 
1. Lateral line arched over ventrals and pectorals. D. vir. : 
a. Snout thick, swollen. As GV—XVLM): 2S ssctocmine semen ae sie seteeiemete aie sales seeee G, Moseleyi 


NOTACANTHUS NASUS, Biocw. (Figure 183). 
Acanthonotus nasus, BLocu, Ausl. Fische, x11, 114.—ScHNEIDER, Bloch’s Systema Ichthyologiw, 1801, 390. 
Notacanthus nasus, BLOCH, Fische, vit, 113, pl. 431.—CUVIER and VALENCIENNES, Hist. Nat. Poiss., vi11, 467, 
pl. coxii.—Lirken, Vid. Med., 1878, 145.—Ginruer, Cat. Fish. Brit. Mus., 1, 544; Challenger Report, 
XX, 248.—GIGLIOLI, Elenco, 94.—VAILLANT, Exp. Sci. Travailleur et Talisman, 317. 
Campylodon Fabricii, REINHARDT, Vidensk. Selsk. Afhandl., 1838, 120. 
Notacanthus Chemnitzii, (BLocH, Abh. Bohm, Gesellsch. 1787).—JORDAN and GILBERT, Bull. xvi, U.S. Nat. 

Mus., 370. 

A Notacanthus with elongate body, whose greatest height lies between the pectoral and 
ventral fins and is contained about 44 times in the distance from the vent to the tip of the 
snout. Head,short, compressed, its length not quite 34 times in distance from vent to snout. 
Mouth large, extending backward to a point nearly under the eye, the maxillary nearly 
to the vertical from the anterior margin of pupil. The mouth does not lie entirely on the 
under portion of the head, but is sublateral. There are 35 teeth in the intermaxillaries on 
each side. The distance between the upper profile of the head and the eye is about equal 
to the diameter of the eye, and the diameter is slightly greater than one-third the length of 
the snout (certainly not more than one-half the length of the snout), and about one-eighth 
the length of the head. (In this connection, it is taken for granted that the hole in the skin 
of the head represents the size of the eye; if, however, we assume that the entire portion 
free of scales is the eye, the diameter is greater and equal to one-sixth the length of the head. 
It is, at any rate, considerably less than the width of the interorbital space.) The gill cover 
appears to be divided to below the symphysis of the operculum (with hyomandibular), and 
is free from the isthmus (the entire under portion of the head is cut open in the middle). 

Scales are lacking only about the mouth and eyes; about 40 longitudinal rows of 
small scales (2 millimeters broad, 4 millimeters long) between the ventral outline and the 
lateral line; smooth, and imbricated. 

Of the 11 dorsal spines, the first (overlooked by Bloch and Valenciennes) is very small 
and only visible as a point; placed close to this (1 millimeter) is the second, which is also 
very short and feeble. The third, though also short, is thicker. The vent lies behind 
the fifth spine. Of the 15 anal spines, which have their origin immediately behind the 
vent, the first (overlooked by Bloch and Valenciennes) is very small; it does not extend 
beyond the profile; the second and third but slightly. The spines which are longest and 
placed farthest back still bear traces of a connecting membrane and are probably only 
worn-off rays. The pectorals are inserted somewhat farther back from the gill covers than 
shown by Bloch; the end is surely broken off, but yet it can hardly be doubted that this 
fin is too long in Bloch’s figure; its base is less than one-sixth the length of the head. 
The ventral fins, connected behind the median line by a membrane, terminate considerably 
in advance of the vent (they are apparently worn off a little behind). : 

Radial formula: D. xi; A. 15 + 118 C,?; P.19; v,3 + 7 (1), 8 (v).—Branchiostegals, VIII, 
(r)—1x (1). 

Total length (restored) 85 centimeters. Length of head about 10.7 centimeters. 
Height of body about 8 centimeters. Length of tail about 47.5 centimeters. 

The full diagnosis given above was furnished by our friend Dr. Franz Hilgendorf, Cus- 
tos of the zodlogical collections in the Royal Museum of Natural History, Berlin, who 
also gave the following notes on the present condition of the types: 


The original Bloch specimen (Cat. Gen., No. 1409) is still in existence (our Museum pos: 


ee 


wee one, 


AES: we’ 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 165 


sesses in addition to this only a single specimen of Notacanthus—Notac. sexspinis), but it is 
in avery unsatisfactory condition. It was, perhaps, injured in transportation from Paris. 
The jar has not been opened for more than thirty years. Very likely Bloch received it in a 
poor state of preservation—a large cavity in the belly, between the pectorals and ventrals, a 
dilapidated left cheek, injured eyeballs, intestines wanting, ete. In addition to this, there 
are other defects of a later date, such as the loss of the caudal, the tip of the snout, the 
maceration of the frontal bones. The gill arch is almost entirely gone: the intestines alto- 
gether. The frontal bone is crushed and the first vertebra is disconnected. There is a long 
gap in the dorsal fin. 

The actual length is now 82 centimeters; in addition to this should be added, at the 
most, 1 centimeter for the snout and 3 centimeter for the caudal fin. This makes its former 
length about 85 centimeters. (Bloch says 24 feet; this would be, according to the Rhenish 
[i. e. Prussian] measure, only 783 centimeters. Perhaps Bloch used a longer foot, or he gave 
only an approximate measurement.) As we have no other specimen which we might have 
confounded with that of Bloch, and ours still bears the label (apparently in Troschel’s hand- 
writing) ‘““Notacanthus nasus, Iceland, Bloch,” I have no doubt that No, 1409 is the type 
specimen. Nor can there have been another in Paris. 

How much of the end of the caudal is missing is difficult to say. The point of the frac- 
ture is hard and the fin bones are soft. If Valenciennes’s account is accurate, the caudal jin 
only is missing, and one or two rays of this are still attached. If Bloch’s description is cor- 
rect, there were 149—(13+8 or 10?)—126-128 rays in the anal; consequently, a caudal end, 
with at least 10 rays, in addition to the caudal fin, was lost, and the fish would have been 
somewhat longer than 85 centimeters. I presume there was an oversight on Bloch’s part. 


The material now classed by authors under the name of V. nasus is the following: 
(1) A specimen described by Fabricius in 1798 under the generic name of Campylocon, 
obtained in 1794 from Greenland; (2) Bloch’s type in the Berlin Museum, believed by him 
to come from the West Indies, described under the names NV, Chemnitzii (2), N. nasus, and 
Acanthonotus nasus; (3) A specimen, obtained off Iceland by La Recherche and brought by 
Gaimard to the Paris Museum, figured in the Regnue Animal, and said to have been figured 
also in the Voyage in Scandinavia. This, as has already been stated, is possibly a typical 
N. nasus; (4) A specimen, 3 feet long, obtained in South Greenland, and brought in 1877 tothe 
Copenhagen Museum. This alsois possibly nota characteristic representative of the species. 

Both Canestrini and Giglioli enumerate Votacanthus nasus among Mediterranean fishes, 
but entirely without authority. 


NOTACANTHUS ANALIS, Gitt. (Figures 184; 191 A-B.) 

Notacanthus analis, Gti, Proc. U. S. Nat. Mus., v1, 1883, 255.—Ginruer; Challenger Report, Xxu, 248, 
note.—VAILLANT, Exp. Sci. Travailleur et Talisman, 318, et seg.—JORDAN and GILBERT, Cat. Fish. N. 
Amer., 1885, 58. 

A Notacanthus, with its body much higher over ventrals than over pectorals, and com- 
paratively short, its height equal to one-third of the distance from the vent to the tip of 
the snout, and nearly equal to the length of the head, the lateral line arcuate in front of 
the dorsal spines, following profile of the back and then sinking to the median line of the 
body. First dorsal spine in front of vertical from insertion of ventral. 

The snout is compressed, pointed, much produced beyond the moderate mouth. The cleft 
extends nearly to the vertical through the middle of eye. The length of the snout is 1$ 
times the diameter of the eye. The width of the interorbital area is slightly less than the 
diameter of the eye. The projection of the snout beyond the mouth is equal to the diameter 
of the eye or nearly so. The snoutis compressed, not swollen, Mouth narrow, transverse, 
its width about one-fourth the length of the head. The eye is placed some distance below 
the upper profile and in the line of the lateral line continued to the nostrils. Gill opening 
wide; the membranes confluent and slightly in advance of the vertical from the upper end 
of the gillopening; not attached tothe isthmus. Seales very minute, imbricated, adherent. 

All the dorsal spines are short, the anterior very short; the second and first nearly over 
the origin of the ventrals, the fifth above the vent and the sixth slightly behind the ori- 
ginofthe anal. The longest about one-half as long as the eye. The last (eleventh), which is 
followed bya single ray attached to it by membrane, is over the fifteenth spine of the anal. 
The dorsal spines are distant from each other, and behind each is a narrow angular mem- 
brane. The anal begins immediately behind the vent, and in its middle portion is consid- 
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erably elevated; the length of its longest rays is about equal to that of the snout, from 
which point it slopes rapidly to the tip of the tail. The pectoral, placed high up in the 
middle axis of the body, is inserted at some distance behind the gill openings, and is broad 
and nearly ovalinshape. Ventrals confluent, some distance in advance of the vent, stout, 
broad, ovate in form, not extending to the vent, but separated from it by a distance equal 
to half their own length. Color, uniform light brown. 

Radial formula: D. x1; A. XVII. 

This description is prepared from the types of Gill, (Cat. No. 37856, U, S. N. M.,) from 
Albatross station 2677, N. lat., 32° 39’, W. lon. 76° 50’ 30”, in 478 fathoms. The types, two 
in number, measure 113 and 124 inches, respectively. Another specimen, Cat. No. 44246, U. 
S. N. M., was obtained by the Albatross from station 2676, in 32° 39’ N. lat., 70° 01’ W, lon., 
at a depth of 407 fathoms. 


NOTACANTHUS BONAPARTII, Risso. (Figure 185.) 


Notacanthus Bonaparte, Risso, Wiegm. Archiv f. Naturgesch., 1840, 376, pl. x. 

Notacanthus Bonapartii, DE Firippr & VERANY, Mem, Acc. Sci. Torino, Xvui, 1857, 180.—CANESTRINI, Pesci 
@ Italia, 118.—Morrau, Hist. Nat. Poiss. France, 1881, 161.—G1GLioLt, Elenco, 33. 

Notacanthus mediterraneus, De Finiprl and VERANY, Memor. Accad. Sci. Torin., 2nd series, XVI, 1859. 190 (nota 
supra); Aleuni Pesci del Mediterranee, 1857, 3.—GtUnrnErR, Cat. Fish. Brit. Mus., 1, 545.—CANESTRINI, 
Pesci d’Italia, 1872, 118.—Mortau, Hist. Nat. Poiss. France, 1881, 111, 158 (woodcut).— VAILLANT, Exp. 
Sci. Trav. et Tal., 317, 325; pl. xxvu. 


A Notacanthus, with body slender, comparatively elongate, little higher over ventrals 
than over pectorals; with its lateral line inconspicuous, nearer to the dorsal than to the 





Facsimile of figure of Notacanthus Bonaparti in Risso’s MS.—From tracing by Professor Giglioli. 


ventral outline, not arched anteriorly. Snout produced and compressed. Palatine teeth 
in a single series. Ventrals joined by a membrane of considerable width between the 
internal rays. The height of the body is about one-thirteenth of its length; its thickness 
about one-twentieth. The tail does not appear to be in the least truncated, though so 
described by certain authors, one of whom in his figure shows a tail carried to an acute 
point, making the length of the body considerably greater in proportion to its height than 
is indicated in his own description. Color, yellowish, with silvery reflections; the limb of 
the operculum, the margin of the orbit, and the mouth darker. 

Radial formula: D. vi-vir; A. x11-100+; V, 11, uI-6 (1v-8 according to De Filippi and 
Verany). 

This form was carefully figured and described by Risso in 1840. He had a single speci- 
men, 148 millimeters long, which he recognized as an inhabitant of abyssal depths (Sejour 
abymes marines vaseux). By some error, his description and figure, otherwise perfectly con- 
sistent, disagreed in respect to the number of spines in the dorsal fin, the figure showing 
seven, thedescriptionnine. Misled by this, De Filippiand Verany redescribed the same fish 
in 1859, and to justify their course proposed the theory that Risso’s description and figure 
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were based on different specimens, a theory accepted without criticism by later writers, but 
which we can not believe a true one. 

Risso was a careful and experienced worker, and it would be unjust to the memory of 
one of the best Italian ichthyologists to admit that he could be guilty of such an error. 
Then, too, he states positively that he had only a single specimen. It is much more prob- 
able that the German typesetter, in the office of Wiegmanns Archiv, mistook a “7” for a 
¢9” in Risso’s manuscript. 

Risso’s figure is a good one of a young N, mediterraneus, and his description agrees 
with it perfectly with the exception of this one figure in the text. 

The specimen described and figured by Giinther under the name N. mediterraneus is 
not a Mediterranean form, but one from the southern Pacific, and has been referred by us 
to a new genus and species. Moreau is in error in referring the figures of Bloch and of 
Cuvier and Valenciennes to this species (see discussion under Notacanthus nasus). 

N. Bonapartii was described under thename NV. mediterraneus, by De Filippi and Verany 
in 1857 from a specimen obtained at Nice, and preserved inthe Zoédlogical Museum at Turin. 
Two others from the same locality, referred by Moreau to this species, are in the Museum 
in Paris. The Travailleur and Talisman obtained four additional individuals: one from 
the coast of Soudan, at a depth of 1,252 meters, and another from the same region at 932 
meters; two from the Bane D’Arguin at 1,495 meters. These last have been made the sub- 
ject of an elaborate description by Vaillant, who also publishes a good figure. 

This species is distinguished from N. sexspinis (Fig. 192 A,B), described by Richard- 
son from Australian seas (Voyage Hrebus and Terror, Fishes, 54, pl. xxx11, Figs. 4-11), and 
subsequently described by Giinther, who also gives an excellent figure (Challenger Report 
XXII, 243, pl. LXI, Fig. a), by various characters, most striking of which is the difference 
in the relationships of the position of the dorsal spines and the soft anal fin. In. sev- 
spinis the dorsal and soft anal do not pass the same vertical, whereas in NV. mediterraneus 
the last three dorsal spines are placed over the anterior part of the soft anal. 

The type of N. mediterraneus from Nice was examined by Giglioli at the Turin Museum 
in 1882. Its total length is 203 millimeters, and its radial formula D. 6/1; A, 12/1327; V. 
3-4/8; C. 5?. 

Prof. Giglioli informs us that in his “Central Collection of Italian Vertebrata” at 
Florence he has four specimens of N. Bonapartii, as follows: 
a. Nice, August 11, 1882. Total length 153 millimeters. D. 8/1; A. 6-7/120; V. 3/6-7; p. 9-10; C. 3447. A 
large, curved spine in upper corner of mouth on either side. 
b. Nice, March 7, 1891. Total length 205 millimeters. D,. 7/1; A. 14-120; V.3 7; P. 12; C.4?. Bueeal 
spines hidden in skin. 
ce. Nice, June 15,1892. Total length 203 millimeters. D.7/1; A. 897/140; V.3/5-7; P.10-12. Buccal spines 
large and prominent. 
d, Syracuse, 1855-602. D. 7/1; A. 11/25; P. 9-10; V. 3/5. 

Another specimen, collected by Bellotti at Messina, December 12, 1882, and now in the 
Museo Civico at Milan, was examined by Giglioli, who states that it was 104 millimeters 
long, and had D. 7/1; A. 7/?; V.3/6; P. 10-12; C. 5%. 


NOTACANTHUS PHASGANORUS, Goopr. (Figure 186.) 

Notacanthus phasganorus, GOODE, Proce. U. S. Nat. Mus., ur., sig. 34,535, Apr. 18, 1881.—GUNTHER, Chal- 
lenger Report, xx, 249.—JorpDAN and Ginpert, Bull. xvi, U. S$. Nat. Mus., 900.—VAILLANT, Exp. Sci. 
Travailleur et Talisman, 318, et seq. 

A Notacanthus, with its body a little higher over the ventrals than over pectorals, and 
comparatively elongated; with its lateral line slightly arched above the pectorals, sinking 
to median line of body in advance of first dorsal spines, and its last dorsal spine over the 
fifth from the last anal spine. 

Its body is much compressed, it greatest width slightly more than one-third height of 
the body at vent. Scales round, thin, flexible, very small upon the head (not wider than 
the diameter of one of the dorsal spines) but upon the anterior half of the body about three 
times as large, decreasing in size upon posterior halt, until upon tail they are smaller than 
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upon head. Number of scales in lateral line not far from 400 (in the partially digested 
specimen before me it is impossible to make an exact enumeration). Number between 
lateral line and dorsal fin about 20, between lateral line and anal fin about 36. Head 
covered in every part, even the lips, with small scales, of which there are about 40 between 
eye and end of opercular flap. Scales deeply imbedded (in life probably hidden beneath 
a slimy epidermis). 

Length of the head about 74 times in that of body. The bones are flexible, and their out- 
lines are invisible without dissection, the whole being covered with a leathery skin. Width 
of interorbital space appears to be (in the mutilated head) somewhat greater than length of 
snout, and about one-fourth length of the head. Diameter of orbit appears to be about 
one-half width of interorbital space. Length of postorbital portion of head nearly 3 times 
that of snout. Length of mandibular bone slightly exceeds twice diameter of eye; that 
of upper jaw considerably greater. Teeth in upper jaw blunt, accicular, set side by side 
like the teeth of a comb, about 32 on each side. In lower jaw shorter, slenderer, and in 
double rows. Villiform teeth upon palatines. 

Dorsal fin begins at a distance from snout not far from 23 times length of the head, 
and nearly over the one hundred and tenth scale of lateral line; it consists of 10 low, widely 
separated spines, unconnected by any membrane. Distance between first and tenth spine 
nearly double length of head. 

Spines from fourth to ninth about equidistant, while other interspaces are shorter. 

Distance from snout to anal fin equal to about four times length of head. Anterior 
spinous portion of anal resembles dorsal and is devoid of connecting membrane. (The 
membrane is also absent from the posterior half of the fin, but may possibly have been 
destroyed. Anal rays extend to tip of tail and number about 130, the number of spines 
being 19. Anal begins immediately behind vent, and its length of base is slightly less than 
half that of body (less by a length about equal to the distance from the angle of the mouth 
to the gill-opening). 

Pectoral fin placed at a distance behind the gill-opening about equal to width of its 
own base. (Its length is at least double this distance—how much more can not be deter- 
mined, but the fin is evidently short and rounded in contour, the upper rays longest). Its 
base is stout, peduncular, and thickly covered with scales. 

Distance of the ventrals from snout equal to that of the dorsal, though its insertion is 
slightly in advance of that of dorsal. Ventrals closely adjacent, separated by narrow 
groove, broad, with peduncle-like bases, thickly covered with scales and provided witk 
two spines and eight or nine rays (as nearly as the specimen will permit determination). 

Radial formula: D. x; A. x1x (130); C.0; P. (17); V. 11, 8-9. 

Color, yellowish brown. 


MEASUREMENTS. 
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The U.S. Fish Commission received the type from the schooner Gatherer, of Glouces- 
ter, Capt. Briggs Gilpatrick, which had been taken from the stomach of a Ground-shark, 
(Somniosus brevipinnis), on the Grand Bank of Newfoundland. 


GIGLIOLIA, Goode and Bean, n. g. 


A genus of Notacanthide, distinguished trom Notacanthus by the less advanced position 
of the dorsal, the first dorsal spine being placed in the vertical over the vent and close to 
the vertical from the first anal spine. Dorsal spines 6-9; anal spines 15- 18, these being 
longer and more slender than in Notacanthus, enveloped nearly to their tips ina membr ane, 
and grading imperceptibly in length and size into those of the anal, which is cor-parativ a, 
high. The greatest height of the body is in the region of the ventral fins, anc. che lateral 
line, which is conspicuous, is arched over the pectorals and ventrals, but follows closely the 
dorsal outline until it passes beyond the dorsal spines, after which it is directed in a straight 
line to the tip of the pointed tail, Head comparatively broad, mouth inferior, almost sue- 
torial, with lip absent in the middle portion of mouth in front; teeth in each intermaxillary 
20-22; snout thick, swollen, much produced, nostrils large, conspicuous, covered by a mem- 
branous flap. Pectoral short, broad, rounded. Ventrals placed low down and completely 
united, extending to the vent. 

In general appearance and proportions this form resembles the high-backed division of 
the genus Notacanthus, to which belong N. nasus and N. Chemnitzii. [ts mouth, however, 
is placed more on the under surface of the head than even in N. sexspinis. 

This genus is named in honor of Commendatore Enrico Hillyer Giglioli, professor in the 
University of Florence, and founder of the Central Museum of Italian, Vertebrates, who has 
been a leader in all the efforts of the Italian Government in deep-sea research, and whose 
thorough works upon the geographical distribution of Italian vertebrates, both terrestrial 
and aquatic, are of an importance which can not be overvalued. 

The only species assigned to this genus is that obtained by the Challenger off the south- 
west coast of South America, and referred by Giinther to Votacanthus Bonapartii. This 
form, represented by a single individual 114 inches long, from a depth of 400 fathoms at 
station 310, we propose to designate by the specific name Moseleyi, in memory of the late 
lamented Henry Nottidge Moseley, F. R.8., who was naturalist of the Challenger, and Linacre 
professor in the University of Oxford. 


GIGLIOLIA MOSELEYI, Goopr and Bran, n.s. (Figures 187, 193.) 


Notacanthus Bonapartii, GGNTHER, Challenger Report, xxu, 249, pl. Lx1, Fig. c. 


The following excellent description is that written by Dr. Giinther: 

Body moderately elongate, its greatest depth opposite the ventral fin and contained 
22 times in distance of the vent from the end of the snout; the length of the compressed 
oblong head is contained 24 times in the same length. The snout is thick, swollen, much 
produced beyond the narrow transverse mouth, which is opposite to the front margin of 
the orbit, and quite at the lower side of the head. Twenty teeth on each side of the upper 
jaw. The eye is close to the upper profile, two-thirds of the length of the snout, one-fifth of 
that of the head, and less than the width of the interorbital space. Gill-openings of mod- 
erate width, the gill-membranes being confluent in the vertical from the upper end of the 
gill-opening, and not attached to the isthmus. 

The whole body and head are covered with minute, smooth, imbricate, and adherent 
scales. 

All the dorsal spines are short, the anterior very short, the second opposite to the veut. 
The anal spines commence immediately behind the vent, and increase in length posteriorly, 
passing into the flexible rays, which are of varying and indefinite number. ‘The pectoral is 
inserted at the usual distance from the gill-opening, and has a base of moderate width. 
Ventrals united and extending to the vent. 

Radial formula: D. vii-1x; A. XV-xvu1, 1504+; C.3; P.9: V. I, 7; Cee. pyl. 5. 
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POLYACANTHONOTUS, Bleeker. 


Polyacanthonotus, BLEEKER, 1875.—GiNTHER, Challenger Report, Xx, 1887, 243 (as subgenus). 
Zanotacanthus, GILL, Johnsons’ Cyclopedia, 1876, U1, 883. 

Paradoxichthys, GIGLIOLI, Nature, Xxv, 535, 1882. 

Teratichthys, GIGLIOLI, loc. cit. 

Notacanthids, with very slender, elongate body, and inferior mouth, and the snout pro- 
longed into a proboscis-like tip, resembling that of Mastacembelus; its length at least one- 
third that of the head. Dorsal fin represented by numerous slender, curved, flexible, dis- 
joined spines, the first of which is placed some distance behind the vertical from the origin 
of the pectoral. Anal composed of a smaller number of longer, slender, flexible spines, 
passing at a point some distance behind the last of the dorsal spines into a low, short, anal 
Pectorals moderate, slender, placed above the median line of the body, and close to the 
lateral line. Ventrals slender, entirely separate, not reaching to the vent. Scales incon- 
spicuous or probably absent. Lateral line conspicuous, descending from the angle of the 
operculum in a strong, broad curve to below the middle region of the body at a point not 
far from the vent. Teeth very fine, in rows upon each jaw; stronger teeth upon the palate, 
arranged in the form of a horseshoe. The ventral with one spine. 

Type, Notacanthus Rissoanus, De Filippi and Verany. 


fin. 


POLYACANTHONOTUS RISSOANUS, (Dr Fitippr and VERANY), GUNTHER. (Figures 188; 194 A, B.) 


Notacanthus lacerta, Risso, Unpublished Manuscript. 

Notacanthus Rissoanus, DE Fitrppr and VERANY, Mem. Accad. Sei. Torino, xvi, 1859, 187-99; Nota sopra 
aleuni Pesci del Mediterraneo, 1857,3.—GinTurr, Cat. Fish. Brit. Mus., 11, 545.—CANESTRINI, Pesci 
@Italia, 118.—GiGLIoLI, Elenco, 34; Nature, xxv, 535.—MorEAu, Hist. Nat. Poiss. France, 162.—VaiL- 
LANT, Exp. Sci. Travailleur et Talisman, 335, pl. xxv, fig. 1. 

Notacanthus (Polyacanthonotus ) rissoanus, GUNTHER, Challenger Report, xx11, 250 (description and figure re- 
late to another species). 

Paradoxichthys Garibaldianus, GIGLIOLI, Nature, XXv, 535. 

A Notaeanthoid fish, slender and elongate in form, its greatest height, above the anus 
and near the middle of the body, one-fifteenth of the length of the body; its height at the 
shoulders about one-twentieth. The length of the head is about one-eighth of that of the 
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Notacanthus lacerta, Risso. 
FACSIMILE OF RISSO'S DRAWING, MADE BY PROFESSOR GIGLIOLI. 


body. Snout very elongate, one-third of the length of the head; as long as the height of 
the body at the shoulders, and three times the diameter of the eye. In form resembling 
that of Mastacembelus. ‘The condition of the type,” remarks Vaillant, “does not allow us 
to estimate the size of the mouth, but its commissure does not reach the anterior edge of the 
orbit. Its form is analogous to that in other species of the genus, that is to say, its inferior 
teeth are exceedingly tine and closely set, in the jaws, while there are stronger teeth upon 
the palate, where they are arranged in the form of a horseshoe.” 

Eye moderate in size, its diameter one-eighth the length of the head; interorbital space 
very narrow, not one-half the diameter of the eye. Branchial opening large. Operculum 
truncated posteriorly. 

Vent in front of the middle of the body. 

No traces of scales. The lateral line, however, is conspicuous, and it descends from the 
upper angle of the operculum to the middle ofthe body, or a little below it, in the vicinity 
of the region of the vent. The first dorsal spine is placed two-thirds times its own length 
back of the vertical from the axil of the pectoral, and its length is less than the diameter of 
the eye. The highest dorsal spines, those in the posterior third of the fin, are twice as long 
as the diameter ofthe eye. The spines are all slightly curved backward, and there is a soft, 
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supplementary ray behind the last. The anal spines are longer than the dorsal spines, the 

longest two and one-half times the diameter of the eye. The first, which is somewhat longer 

than the first dorsal spine, situated behind the vent and under the eighteenth dorsal spine. 

In the specimen figured and described by Vailiant there is a semblance of a minute, 
separate caudal fin, but it is by no means certain that this exists. The pectoral is placed 
a considerable distance from the operculum, nearly equal to the length of the snout, and 
its lower axil is in the median line of the body, or nearly so. Its length is about equal 
to that of the snout. The ventrals, situated ata distance from the snout equal to about 
one-third of the length of the body, do not reach the anus, and are the same size as the 
pectorals. In Vaillant’s specimen they appear to be separate, and he was able to observe 
but a single spine. The color, in fresh condition, was milky white; the head and iris black. 

Radial formula, D. 29-37; A. 34-41. 

This species was known to Risso, who had in his collection the specimen which after- 
wards served De Filippi as a type and which is now in the Turin Museum. <A sketch by 
Risso, of this fish, is here reproduced. The Turin specimen was examined by Prof. Giglioli 
in 1882: it is 160 millimeters long and has the following radial formula: D. 29/1; A. 35. 

Prof. Giglioli has three specimens in his collection at Florence. We are indebted to 
him for the following details concerning them: 

a. Nice, August 5, 1881 (type of Paradoxichthys Garibaldianus): Total length, 199 millimeters. D. 32/0; A. 
38/100; P. 9-10; V.1-10; C.4?. This specimen has a long, straight spine, pointed backwards, above the 
maxillary bone on either side. 

b. Nice, March 1, 1891: Total length, 186 millimeters. D. 30/1; A. 41/150; P. 10; V.1/10C.4?. Founa dead 

and partly decomposed. The peculiar maxillary spine is small in this and in the following specimen. 

c. Nice, January 27, 1892: Total length, 160 millimeters. D. 30/0; A. 34/?. Found partially digested in the 

stomach of Galeus canis. 


In addition to these specimens, one other was taken by the French expedition off the 
coast of Morocco, station 40, at a depth of 2,212 meters. Its radial formula was D. 37/1; 
A. 27/4. 


MACDONALDIA, Goode and Bean, n. g. 


Notacanthids, with elongate body and inferior mouth. Body and head covered with 
minute, imbricated scales. Dorsal fin represented by numerous short, straight, robust and 
disjoined spines, 27 to 34 in number, the first in advance of the insertion of the pectoral. 
Anal as in Notacanthus, but lower, and with a longer portion of low, short, slightly curved, 
disjoined spines, from 35 to 55in number, which under the final dorsal spines pass into flexi- 
ble rays. Lateral line straight, conspicuous. Pectorals moderate, placed far back, below 
the middle line of the body, and remote from the lateral line. Teeth in jaws erect, small; 
and also in series on the vomer and paiate. A line of pores on the inner edge of the mandi- 
ble. Ventrals moderate, entirely separate. 

This genus is named in honor of Col. Marshall MacDonald, U.S. Commissioner of 
Fisheries, in commemoration of his liberal policy in furthering ichthyological research. 


MACDONALDIA ROSTRATA, (CoLLetT), Goopr and BEAN. (Figures 189; 195 A, B.) 


Notacanthus rostratus, COLLETT, Bull. Soe. Zool., France, 1889, 307. 

The body is greatly compressed, its outlines tapering rapidly in both directions from 
the origin of the vent. Its greatest height is contained 33 times in the distance of the vent 
from the tip of the snout, or about four-fifths the length of the head, which is contained 93 
times in the total. The snout is compressed, pointed, snake-like, produced beyond the mouth 
a distance less than the diameter of the eye and contained 3 times in the length of the 
head. The mouth is small; its cleft scarcely reaches to the anterior nostril. Each jaw is 
armed with a series of minute teeth and a similar series on vomer and palate. The eye is 
moderate in size, placed not far from the dorsal profile, distant about 24 diameters from 
the end of the snout, more than 3 diameters from the end of the onercle. Gill opening wide. 
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The body and head covered by minute, imbricated scales. A line of mucous pores extends 
from the anterior end of the lateral line forward under the eye and to the end of the maxilla. 

The dorsal spines are short, distant from one another, the first being over the end of 
the opercle, the fifth slightly behind the vertical through the origin of the pectoral, the 
twelfth slightly in advance of the origin of the pectoral, the fifteenth almost over the origin 
of the anal, and the last (twenty-eighth) a little behind the middle of the length of the tail. 
In another individual the fourth spine is immediately over the pectoral insertion, the thir- 
teenth over the ventral origin, and the whole number of spines is 30, but there is behind 
the thirtieth a minute spine almost united by membrane. The anal begins immediately 
behind the vent and after the fifth spine the height of the fin remains uniform until the 
length of the rays gradually decreases near the tip of the tail. The pectoral is inserted at 
a distance from the gill opening nearly twice its own length. The ventrals have a broad 
base, are not confluent, and reach to the vent or slightly beyond it. 

Radial formula:—D. XxVII-xxxI; A. XLII-LIII. 

The types are number 35601, U.S. N. M., and were obtained by the steamer Albatross 
at station 2216, N. lat. 39° 47’, W. lon. 70° 30/ 30’, in a depth of 963 fathoms. They meas- 
ure 164 and 16 inches, respectively. Another specimen, 17 inches long, was obtained by the 
same steamer at station 2553, N. lat. 39° 48’, W. lon. 70° 36’, in a depth of 551 fathoms. 
The Hirondelle took it off Newfoundland, in 1,267 meters. 

Closely allied to JZ. rostrata is Notacanthus challengert Vaillant (=Notacanthus Risso- 
anus, Giinther, Challenger Report, xxu, 250, pl. Lxi, Fig. B, not Filippi and Verany), re- 
named by Vaillant in the report of the Travailleur and Talisman, p. 387. This is distin- 
guished by the larger number of its dorsal rays, the less anterior position of the origin of 
the dorsal, the lesser height of the body in comparison with the distance from the vent to 
the snout, comparatively longer snout and larger eye, and the absence of the suborbital row 
of mucous pores. 

This form was obtained by the Challenger at station 237, south of Yeddo, in 1,875 
fathoms. 

Dr. Giinther states that although this is a matter of some uncertainty, the diagnosis of 
N. Rissoanus “applies sufficiently well to his specimen;” further remarking that “since a 
number of Mediterranean fishes are identical with Japanese, and at least one other species 
of Notacanthus (N. Bonapartii) shows a wide geographical range, he should not feel justi- 
fied in giving a distinct name to the fish described.” We can not help feeling that Dr. 
Giinther has departed from his customary cautious and scientific method in this case, and 
are Satisfied that he would not have done so had he seen the specimen obtained by the 
French exploring expedition on the coast of Morocco, and described and figured by Vail- 
lant. “Coming, as it does, from the Mediterranean region, and having the proboscis-like 
character of the snout, much more emphasized than in the Japanese form, the presumptions 
in favor of its identity with NV. Rissoanus are very strong. We therefore not only adopt the 
identification of Vaillant in preference to that of Giinther, but accept the new name which 
Vaillant has proposed for the Japanese form. 


Family LIPOGEN YIDA€. 


Lipogenyide, GiiL, MS. 


Heteromes with a roundish, inferior, suctorial mouth; imperfect lower jaw with its rami 
separated at middle, connected with the corresponding sides of the upper jaw, and invested 
in a thick, transversely plicated, horseshoe-shaped lip, reflected upwards behind on the 
cheeks; no teeth; short row of 4 or 5 partially connected graduated dorsal spines and 5 to 
7 branched rays, forming a regular fin. (ill.) 

The anomalous and unexampled modification of the lower jaw and mouth deserves a de- 
tailed anatomical examination, but the existence of only one specimen—for the present, at 
least—is deemed to render such an investigation inadvisable. 
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LIPOGENYS, Goode and Bean, n.g. 


Head and body compressed, the body elongate, as in Notacanthus. Snout produced, 
compressed, obtuse at tip. Cleft of the mouth inferior, suctorial. circular in front, sur- 
rounded by rugose, contractile lip, with cleft posteriorly, flanked by wing-like flaps, con- 
taining the modified mandibulary bones, which articulate with the end of the maxilla, and 
are free behind. A concealed spine at the end of the maxilla. No teeth. Anterior nostril 
in short tube, the posterior oblong, under a short flap. Dorsal fin short, but normal and 
well developed, with a distinct soft portion. Anal fia normal in position, high, with many 
spines, and with some of the rays spine-like, though forked. A distinet, though very small, 
caudal fin. Ventrals normal, well developed, with several spines. Scales minute, very 
numerous. Lateral liue conspicuous anteriorly. 


LIPOGENYS GILLII, Goopr and BEAN, n. 8. (Figures 190; 196 A, B.) 


Body compressed, its greatest width one-half its height, which is about one-tenth of the 
length. The length of the head is coutained 83 times in that of the body and twice in the 
distance from the origin of the pectoral to the vent. The width of the interorbital space 
is about equal to the diameter of the eye, which is one-fifth the length of the head. The 
length of the snout is nearly one-fourth that of the head. The postorbital portion of the 
head is twice as long as the snout. The peculiar form of the jaws and mouth has been de- 
scribed under the head of the genus. The diameter of the circular opening is about one- 
half the diameter of the eye. The dorsal fin begins at a distance from the snout equal to 
about three times the length of the head. It consists of 5 graduated spines, of which the 
first is minute and the longest as long as the snout, and 5 rays, of which the second is 
longest, nearly one-half as long as the head. The spines and rays are all compactly 
arranged in a strong, triangular fin. The length of the dorsal base equals one-half that of 
the head. The anal begins under the fourth spine of the dorsal; it contains 41 spines and 
88 rays, of which the anterior ten are stiff, though articulated, and divided at the tip. The 
longest ray is longer than the longest spine, about as long as the snout. The ventral con- 
sists of 3 spines and 7 rays. The two fins almost meet in the median line, but are discon- 
nected. The fin reaches to the vent. Its distance from the tip of the snout is about 25 
times the length of the head. The pectoral is placed below the median line of the body, at 
a distance from the head about equal to the diameter of the eye; its length is a little greater 
than the postorbital part of the head. The lateral line is well developed anteriorly, becom- 
ing obsolete at a distance from the end of the dorsal about equal to 23 times the length of 
the head. 

The color is uniform light brown. The under side of the gill covers dark, showing dark 
at the edges of the opercular bone. 

The type measures 17 inches in length. It is No, 39212, and was taken by the steamer 
Albatross at station 2742, in N. lat. 37° 46/ 30”, W. long. 73° 56’ 30”, from a depth of 865 
fathoms. 


Order TELEOCEPHALI. 


Teleocephali, GILL, Johnson’s Cyclopedia, IV, 763, 1877. 

Skeleton more or less ossified: skull well developed, and its elements numerous, with 
cranial ones as follows: Of cartilage bones, basioccipital. exoccipital, supraoccipital, basi- 
sphenoid, alisphenoid, opisthotic, prootic, postfrontal, and prefrontal; of membrane bones, 
parietals, frontals, nasals, vomer, parasphenoid, superorbitals, intermaxillaries, and super- 
maxillaries; the suspensory arch of the lower jaw has a well developed quadrate bone, with 
which, on the one hand, is articulated the pterygo-palatine arch, consisting, generally, of 
the ectopterygoid, entopterygoid, mesopterygoid, and palatine bones, and, on the other, the 
hyomandibular and symplectic; the branchihyal apparatus consists of a median series of 
bones (glossohyal, basilyal, ceratohyal, epihyal, and stylohyal), with the posterior of which 
are connected four branchial arches and a modified pharyngeal, and with the anterior of the 
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branchiostegal arches, bearing, generally, 3 or more (most generally 6 or 7) rays on each 
side; the lower jaw is composed of a dentary, and, behind, of an articular, angular, 
and surangular; the scapular arch has an undivided proseapula (to the inner side of which 
are apposed at least a hypercoracoid and hypocoracoid), and is connected with the cranium 
by postero-temporal and post-temporal bones; the brain is differentiated, according to the 
current nomenclature, into (1) a cerebral part, consisting of cerebral hemispheres and optic 
lobes, and, in front, small, olfactory lobes; and (2) a cerebellar part, cerebellum, which is 
moderately developed, covered, and simple.  (ill.) 


Family BERYCIDA. 


Berycide, Low®, Proc. Zobl. Soc., London, 1839, 76; Hist. Fishes of Madeira, p. 48, 1843 (also p. vu1).—GUn- 

THER, Cat. Fish. Brit. Mus., 1, 1859, 8. 

Berycide, GILL, Arrangement, Families of Fishes, 1872, 10 (No. 161) (—Giinther’s Berycide, genera v-Ix, loc. 
cit., pp. 12-50).—JoRDAN & GILBERT, Bull. 16, U. S. Nat. Mus., p. 457. 
Holocentroidei, BLEEKER, Tentamen, 1859, x1x (in part). 

Body oblong or ovate, compressed, with seales ctenoid, cycloid, foliate, or granular. 
Head large and thick, not exceedingly cavernous. Mouth wide, oblique. Eye lateral and 
large. Mavxillaries large, premaxillaries protractile; suborbitals narrow. Teeth villiform, 
in one or more bands, sometimes with a few pairs of fangs, as in Caulolepis. Opercular 
bones usually spinous, and the other bones of the head usually strongly serrated. Branch- 
iostegals VII-VI11; gill membranes separate, 3; gills 4, a slit behind the fourth; pseudo- 
branchie present; gill-rakers moderate. A single dorsal; anal with but few spinous rays; 
ventral fins thoracic, with 6 or more soft rays; pyloric ceca numerous. 

This family is characteristically bathybial, few members being known to occur in shal- 
low waters, and, indeed, with the exception of the family Holocentrida, the whole of the 
superfamily Berycoidea as proposed by Gill, including the families Berycide (except two 
species of Beryx), Trachichthyide, Stephanoberycide, and Anomalopide, are found at very 
considerable depths. Monocentride, known from Chinese and Japanese seas, are probably 
also inhabitants of the region below 100 fathoms. As Giinther has shown, this group are 
found only in the sea, and are provided with highly developed apparatus for the secre- 
tion of superficial mucus, thus fitting them for living at a greater depth than any other 
allied group. ‘They have,” wrote Giinther, “a world-wide distribution in all tropical seas.” 
In this connection the geological history of this group is particularly significant. “ Fossil 
Berycoids,” says Giinther, “show a still greater diversity of form than living; they belong 
to the oldest Teleosteous fishes, the majority of Acanthopterygians found in the chalk being 
representatives of this family. Beryx has been found in several species, with other genera 
now extinct: Pseudoberyx, with abdominal ventra!s, from Mount Lebanon; Berycopsis, with 
cycloid scales; Homonotus, Stenostoma, Sphenocephalus, Acanus, Hoplopteryx, Platycormus, 
with granular scales; Podocys, with a dorsal fin extending to the neck; Acrogaster, Macro- 
lepis, and Rhacolepis, from the chalk of Brazil. Species of Holocentrum and Myripristis 
occur in the Monte Bolea formation.” 


KEY TO THE SUBFAMILIES AND GENERA‘OF BERYCID. 
I. Scales ctenoid. Teeth villiform on jaws, palatines and vomer........--...---..--------+------- Berycine 
A. Muzzle short; chin projecting. 
1. Presperculum spineless; opereular bones serrated. 


a, Anal spines, 4; ventral rays, 7 Or MOré<2---- ssa sees cece eee eee eee eee eee eee eee BERYX 
II. Scales cycloid; teeth villiform on jaws, palate toothless; head large and thick; cleft of mouth wide, 
oblique; ‘ventrale..t; 10.358 sage iec choc ee eee eee ee Melamphaine 


A. Teethin bands. Seales large. 
1. Anal far behind dorsal. 
a. Anal with 2 spines and 6 rays; dorsal with 6 spines; ventral with 7 rays. ‘Teeth in single 
ROW em aim clai= nic ciem cinisic'els/e wivwicic oe co ele ceenioe see eree See Eee MELAMPHAES 
2. Anal origin under posterior end of dorsal. 
a, Eye moderate. Anal with 1 spine and 8 to 9 rays; dorsal with 3 spines; ventrals with 7 rays. 
Meeth sometimes:in-double,rows\---<.-2nse- cee seen ae eeeee nee ee eter PLECTROMUS 
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b. Eye minute, rudimentary. Dorsal and anal short (number of spines not known); ventrals with 


10 rays. Teeth in single bands in jaws....................-......-....---.SCOPELOGADUS 

B. Teeth in single, villiform bands in each jaw; palate toothless; scales moderate, exceedingly thin, de- 

ciduous. Mouth wide. Lateral canal distended. Caudal emarginate, with basal folds. 

Wenitnal somes tadt- ate sts anlociae sre iaetne soeceeeececiess s-oeiese oan nceee sconces MALACOSARCUB 

C. Teeth small, cardiform, in the upper jaw present only in the short premaxillary; lower jaw pro- 
jecting. 

1. Seales thin; body short, compressed, scopeliform; ventral rays, 7-8..............--.. POROMITRA 


Il. Scales minute, irregular; teeth irregular, palatines toothless; mouth very wide and oblique. 


Anoplogastrine: 

A. Scales reduced to minute asperities; teeth villiform in the jaws, with several somewhat larger in 
POMOC EM Wis micas mines atcajnecsrcienial ac coe aici s Os sieee orci acis-eeenyec cen ANOPLOGASTER 

B. Scales small, leaf like, pedunculated; teeth villiform, with two pairs of long, fang-like teeth above 


AMO UNCOY VGLOW acicewcs cicec sues seects Cars eciecees sere Rowena veeetesceeetecss CAULOLEPIS 


BERYX, Cuvier: 


Beryx, CUVIER, Régne Animal, 1829, 11, 151 (type, B. decadactylus).—CUVIER & VALENCIENNES, Hist. Nat. 

Poiss. 11, 226.—GUNTHER, Cat. Fish. Brit. Mus., 1, 12.—Lown, Hist. Fishes of Madeira, 48. 

Body oblong, compressed; abdomen trenchant, not carinated. Scales ctenoid, ar- 
ranged regularly. Head large, angular, with thin bones, and large, but not conspicuous, 
muciferous cavities. Eye very large; mouth wide, oblique; teeth villiform in jaws, and on 
vomer and palatines. Branchiostegals, vit-x. Gill openings broad. Preoperculum spine- 
less. A single dorsal fin, its anterior portion composed of a few inconspicuous spines. 
Anal spines, Iv; ventral rays seven or more. Caudal deeply forked, with an anterior group 
of spinous rudimentary rays above and below. Air-bladder simple. Pylorie ecca, 20-30. 

Of this genus four species are known in addition to the immature Beryx delphini 
described by Cuvier and Valenciennes* from a specimen taken out of the stomach of a 
dolphin in the Western Indian Ocean (lat. 22 8., long. 51 E.), which seems most closely 
related to B. decadactylus. B. lineatus and B. affinis of Giinther belong to the Australian 
fauna, and are said to occur in water of no very considerable depth. The other forms 
range to a depth of 400 fathoms or more, but the young of one them at least occurs about 
Madeira not far below the 100-fathom line. 


BERYX DECADACTYLUS, CUVIER AND VALENCIENNES. 


Beryx decadactylus, Cuvinr & VALENCIENNES, Hist. Nat. Poiss., m1, p. 222.—Lowe, Trans. Zod]. Soc, Lon- 
don, 111, 1.—Wess and BERTHELOT, Ichth. des Iles Canaries, x11, 1836, pl. 1v.—GUNTHER, Cat, Fish. Brit. 
Mns., 1, 16; Challenger Report, xx, 33.—STEINDACHNER, Denkschr. d. k. Akad. d, Wiss. Wien, XLVI, 
220. 

Beryx borealis, DUBEN and Koren, Kon. Svensk. Vetensk. Akad. Handl., 1844, p. 33, pl. 1.—CoLiett, Vid. 
Selsk. Forh., Christiania, 1884, 1, pl. 1.—LiLLyEporG, Sverig. och Norg. Fisk., 76. 

Body oblong, considerably compressed, its height greatest at the origin of the dor- 
sal; contained 24 times in its length, and equal to the length of the head. The upper 
maxillary bone reaches almost to the middle of the orbit. The eye is very large, its diam- 
eter about 24 times in the distance from the tip of the snout to the extremity of the 
operculum, its upper limb impinging upon the upper profile of the head, The distance of 
the insertion of the pectoral from the snout is equal to the length of the base of the anal. 
The insertion of the anal is approximately in the vertical from the tenth to the twelfth 
dorsal ray, and its middle is slightly behind the ultimate ray of the dorsal. The ventral is 
inserted under the axil of the pectoral. The scales are sharply ctenoid, with a strong middle 
keel; the number in the lateral line is 64 to 65, and there are said to be from 34 to 35 in 
the transverse row, although the published figures indicate about 18 below the lateral line, 
and perhaps half the number above. 

Radial formula: D. rv, 16-19; A. Iv, 28-29; v. 1-10; P. 14 (?). 

This species was first described by Cuvier from a dried specimen in the Museum at 
Lisbon, which at the time was supposed to have come from Madeira, but which is more likely 
to have been from the coast of Portugal, since Capello finds it not infrequent in the markets 
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*Hist. Nat. Poiss. rx, 454; Régne Animal, 1, pl, xiv, Pig. 3. 
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of Lisbon from January to April, where it is known as the Imperador. It was afterwards 
found at Madeira by Lowe, who, unaware of the existence of two species in those waters, 
figured it in the Cambridge Transactions under the name of B. splendens, and it has since 
been found to be almost as abundant about Madeira as Lowe’s subsequently described 
species. It is known by the Madeiran fishermen as the Alfonsin a casta larga, and it 
is more brilliantly searlet, though it has apaler mouth. Itis obtained at adepth of from 
300 to 400 fathoms, at from 1 to 2 leagues from the shore, and attains the weight of 4 or 
5 pounds. The Challenger obtained specimens from the Sea of Japan at a depth of 345 
fathoms. Dr. Déderlein also obtained specimens in Japan in 1881. 

The type of B. borealis was taken at Bornes, near Bergen, March 8, 1839. Two addi- 
tional examples, referred to this species, were secured near Bergen in 1871; these are men- 
tioned in “ Norges Fiske,” 1874, and again by Lilljeborg in his “Skandinavisk Fauna” in 
1881. Lilljeborg admitted it as a species doubtfully distinct from Bb. decadactylus. 

Collett has compared the type of B. borealis with an adult specimen of B. decadactylus 
from Madeira and with Steindachner’s descriptions of examples of this species from Lisbon 
and the Canaries and those taken by Déderlein in Japan. The type of B. borealis is only 
280 millimeters long, and Collett is satisfied of its identity with B. decadactylus. He has 
critically studied the chief diagnostic characters relied upon by Diiben and Koren, namely, 
the greater height of the body and the number and size of the nasal spines. 

We present below a translation of the essential parts of his discussion: 

Lowe, in 1840, and Steindachner, in 1877, showed that the character stated by Cuv. 
& Val. (copied by Giinther) of the body height in Bb. decadactylus equaling the length of 
head, is erroneous. In this species the length of the head is always less than height of 
body, and is contained in it from 13 to 14 times. In the Museum example from Madeira 
the proportion between the head leng th and body height is as 1 to 1.33; in the type of B. bore- 
alis, which is only one-half as long as the Madeira specimen, and thus should have a rela- 
tively greater height of body, the proportion is as 1 to 1.43. No specific difference can be 
based on this character. 

The number and size of the spines of the snout he found to vary with the size and age 
of the fish, and he concludes that this character is unimportant. In Japanese examples of 
B. decadactylus, measuring 370 millimeters, the preorbital spine is one-third as long as the 
eye, almost exactly as in the typical specimen of B. borealis. The relative length of this 
spine decreases with age. 

In the radial formula and number of scales, B. borealis and B. decadactylus agree. 
There is no difference in their proportions, dentition, and other specific characters. 

BERYX SPLENDENS, Lowr. (Figure 197.) 
Beryx splendens, Lown, Proc. Zobl. Soc. London, 1833, 142; Cambridge Phil. Trans., v1, 197 (the figure rep- 
resents B. decadactylus); Fishes of Madeira, 47, pl. vi1.—GintTHeErR, Ann. and Mag. Nat. Hist., 1878, 
1, 485; Challenger Report xxu, 33.—HILGENDORF, Sitzungsber. Gesellsch. Naturf. Freunde, Berlin, 
1879, 78.—STENDACHNER, loc. cit., 221. 

Body compressed, elongate, its height equal to the length of the head, and contained 
34 times in the total. The pectoral and dorsal fins, which are equal in length, are one-fifth 
of the entire length of the fish; the ventral, one-sixth. The dorsal and anal fins are higher 
than in L. decadactylus, and the insertion of the anal is under the end of the dorsal. 
Caudal deeply forked. Scales large, the whole surface spinous, with short reflexed points or 
prickles, giving a general roughness to the touch. Lateral line nearly straight, following 
the curvature of the back, inconspicu ous, and with 71 to 76 scales, with 8 above and 20 be- 
below the lateral line in transverse series. Its color is thus described by Lowe: ‘At the 
moment of capture, whilst this fish is yet alive, the whole body beneath the lateral line is of 
a pure, resplendent, silvery white; the fins alone, and merely the ridge of the back and head, 
the inside of the mouth, the lower jaw, and parts beneath the eye, being of the brightest 
scarlet, contrasting strongly with the pure silver of the whole sides and belly, which only 
atter death turn iridescent-rosy, or sometimes rich golden searlet. The hind parts of the 
dorsal and the ventral fins are transparent; the iris is pale scarlet. Thereis a watery trans- 
parency about the scarlet of the back in this state perfectly inimitable by art. 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. Le 


“The fishermen affirm correctly that this superior degree of whiteness when first cap- 
tured is constant in this species, their Alfonsin @ casta cumprida, as compared with B. 
decadactylus, Cuv., their Alfonsin a casta larga, which is from the first more generally 
scarlet or high colored. It is also remarkable that the pale-colored mouth is characte ristic 
of the outwardly richer colored species; while in the paler, B. splendens, the mouth inter. 
nally is full bright red.” 

Radial formula: D, Iv, 13-15. A. rv, 25-29. V.1, 74. 

This species, originally described by Lowe in 1833, was, as’ has already been stated, 
erroneously represented in the Cambridge Philosophical Transactions, by a figure of the other 
species. In Madeiran waters it is equally abundant with B. decadactylus, but it has not been 
identified from the Lusitanian coast. A single specimen was obtained by the steamer 
Albatross at a depth of 424 fathoms from station 2415, in 35° 49/ 30" N. lat., 74° 34/ 45” W. 
lon., and the British Museum has lately secured specimens from Japan, 

»Lowe records the following singular observations: One singular distinction which 
exists between this fish and Bb. decadactylus, Cuy., is the comparatively rapid decomposition 
of the viscera. I have repeatedly had individuals of both sorts brought for examination, 
which had been caught together, and while the whole contents of the abdomen in B. deca- 
dactylus have been in the most perfect preservation, those of B. splendens, though in other 
respects the fishes were quite fresh, have proved entirely decomposed. And I have only 
been able to overcome this difficulty by going out in the fishing boats and being present at 
the actual capture of this latter species, the Alfonsin « casta cumprida of the fishermen; 
which begins to be met with of small size at the depth of 150 or 200 fathoms, but is scarcely 
taken in full size and plenty except with its congener, B. decadactylus, Cuy., the Alfonsin 
a casta larga, at the enormous depth of from 300 to 400 fathoms, and from 1 to 2 leagues 
from the shore.” 


MELAMPHAES, Giinther. 


Metopias, LOW®, Proc. Zoél. Soe. London, 1843, 90 (type, M. typhlops). (Name preoccupied by a genus of 


Coleoptera. ) 
Melamphaes, GUNTHER, Cat. Fish. Brit. Mus., v, 433; Challenger Report, xxu, 26. 


Berycine fishes, with a large and thick head, the superticial bones of which are largely 
modified by the presence of wide, muciferous channels. Cleft of mouth large, very oblique; 
lower jaw slightly protruding. Teeth villiform, in a single narrow band in each jaw; palatine 
toothless. Seales large, cycloid, somewhat irregular. A single dorsal with six spines and 
eleven rays (in type species). Vent far behind the end of the dorsal, and the anal fin oceu- 
pying a space midway between the vertical from the end of the dorsal and the origin of the 
caudal, having two spines and six rays. Branchiostegals, VIL; pseudobranchia present. 
Opercles not armed. 

MELAMPHAES TYPHLOPS, (LOWE), GUNTHER. (Figure 198.) 


Metopias typhlops, Lowe, Proc. Zobl. Soc. London, 1843, 90; 1850, p. 251. 
Melamphaes typhlops, GiNTuER, Cat. Fish. Brit. Mus. v, 433; Challenger Report, xxi, 27, pl. V, fig. K. 

The greatest depth of the body below the origin of the dorsal fin equals the depth below 
_the occiput, and is rather more than one-fourth of the total length (without caudal), the 
length of the head being one-third. The head is but little compressed, but higher than 
broad, and longer than high; the snout is very obtuse, with the lower jaw scarcely project 
ing beyond the upper; maxillary extending to behind the yertical from the posterior mar 
gin of the eye; eye small, its diameter being one-sixth of the length of the head, and two- 
thirds of that of the snout; crown of the head very convex, divided by ridges (which 
are angularly bent) into a central rhomboid portion and into a pair of lateral ones; the 
skin, extending from ridge to ridge and covering the muciferous channels, is fine ly and lon 
gitudinally plaited, and pierced at regular intervals by very small pores. The operculum 
has a membranaceous margin; the gill membrane perfectly free from the isthmus, and not 
united with that of the other side; there are four perfect gills, but the pseudobranchie are 
small. Head entirely scaleless. 
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The distance between the origin of the dorsal fin and the end of the snout is nearly 
equal to that between the dorsal and caudal fins; its spines are very feeble, gradually in- 
creasing in length behind, the second soft ray being the longest, but much shorter than the 
base of the fin. The anal fin is small, with the spines very feeble; and there are not more than 
two in the specimen from which this description is taken, while Mr. Lowe says that he has 
found four spines in the first specimen which was discovered. The base of the anal fin is 
covered with rather large scales. Caudal fin small, forked, covered with scales at the base; 
pectoral falciform, not quite as long as the head, and not extending on to the vent; ven- 
trals much shorter, with the spine very feeble. The scales are large, especially on the 
trunk, with the margin irregularly notched; they become smaller on the tail, but the tho- 
racic region is covered with very large ones, especially one between the ventrals, being not 
much smaller than the operculum. Lateral He none. Color, entirely black. (G@iinther.) 

Radial formula: D. v1, 11; A. 1,6; V. 1, 7; lat. line 25; transverse line 7. 

Known only from Madeira. Lowe’s oe is said to be lott 


PLECTROMUS, Gill 


Plectromus, Git, Proc. U. 8. Nat. Mus. vi, 1883, 257, 258.—BEAN, op. cit., 1885, 73.—JORDAN, Cat. Fish. N. A., 
1885, 74. 


Berycine fishes, resembling in form Melamphaes, with moderate cycloid scales. Head 
large and thick, with wide muciferous channels, and often with conspicuous foliaceous con- 
tinuations of the superficial bones. Cleft of mouth moderate, somewhat oblique. Jaws 
nearly equal, though the under one is slightly the more prominent. Teeth villiform in the 
jaws (in the type species, P. suborbitalis), arranged in two rows, of which those of the inner 
row, at least in the lower jaw, are largest; palatines toothless. A single dorsal, with 2 to 3 
spines and 10 to 16 rays. Vent and origin of the anal under the last rays of the dorsal, 
the anal fin with 1 spine and 8 to9 rays. Ventrals thoracic, and with 7 rays as in Mel- 
amphaes. Branchiostegals ViI1; pseudobranchiwe present; opercles not armed. Caudal 
forked. 

The genus Plectromus, which has been united with Melamphaes by European ichthy- 
ologists, is provisionally maintained in this work on account of certain apparently valid 
characters, such as the more normal position of the anal fin, which is inserted under the 
end of the dorsal rather than far back as in the typical Melamphaes; also by the much 
smaller number of spines in the dorsal and the larger number of rays in the anal, which 
appears also to have 1 instead of 2 antecedent spines. 

Most of the Atlantie species described by Giinther appear to be more closely allied to 
the Plectromus type than to Melamphaes typhlops, and are provisionally placed in the genus 


Plectromus rather for the purpose of eliciting further discussion than as an expression of 


positive opinion, for which the material at our disposal is not sufficient. Melamphaes cras- 
siceps, Giinther (of which a figure is given), appears, however, to be a very close ally of the 
species described by Bean under the same specific name. 

In addition to the several Atlantic species, M. myzolepis, Giinther (Ann. and Mag. Nat. 
Hist., 1878, 11, 185, Chall. Report, xxu, 28), obtained by the Challenger south of New Guinea 
and off the Arroe Islands at 800 fathoms, and by the geet in the Bay of Bengal at 
1,310 fathoms (Alcock, Ann. and Mag. Nat. Hist., Sept., 1890, 201), seems to have affinities 
with Plectromus. 

The following details concerning the genus Plectromus, as represented in the type 
species, P. suborbitalis, are furnished by Dr. Gill: 

Body little compressed, highest behind ventrals, with the dorsal outline describing a 
slight sigmoidal curve and the abdominal almost rectilinear; the caudal peduncle long and 
robust. . 

Seales moderate, imbricated, cycloid, and readily deciduous. 

Lateral line apparently undeveloped. 

Head oblong or longer than high, very declivous in front, and with the suspensorium 
almost vertical; the cranium above with a naked skin extending from the nape forward to 
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the nasal region covering large muciferous cavities separated by osseous bars and with lat- 
eral crests simulating those of crested Scorpenids. 

Suborbital bones with the superficial area narrow and emitting suleate spiniform pro- 
cesses; cheeks covered with skin as well as periorbital region. 

Preoperculum with its inner fold parallel with but widely separated from the external 
margin; the latter is rounded at the angle, the posterior limb is vertical, and a short hori- 
zontal one is developed. 

Operculum normally developed, with large cycloid scales, and, behind, radiating ridges; 
suboperculum extending as a membranous border behind; interoperculum moderate. 

Eye moderate (its diameter equaling a quarter of the head’s length) and entirely in the 
anterior half of the head. 

Mouth with the cleft moderately oblique. 

Upper jaw not protractile; the intermaxillaries protracted backwards almost as far as 
the supermaxillaries; the latter have normally dilated smooth ends. 

Lower jaw quite deep, curved, with smooth skin, with the rami inclined inwards below 
and nearly contiguous, and with a truncate chin. 

Teeth rather small, curved, and pointed, in two rows in each jaw, those of the upper 
closing around the lower jaw, and the teeth of the external row (at least in the lower jaw) 
smaller than those of the internal. 

Branchial apertures normally cleft. 

Shoulder girdle emitting a spine on each side, behind the nape. 


PLECTROMUS SUBORBITALIS, Git. (Figure 201.) 
Plectromus suborbitalis, GILL, Proc. U. 8. Nat. Mus., vi, 1883, 254-7-8.—JoRDAN, Cat. Fish. N. Amer., 1885, 74. 


A species of Plectromus having the length of the head contained nearly 3 times in the 
total without the caudal; the height of the body 33 times. The diameter of the eye equals 
the length of the snout and is contained 54 times in the length of the head. Mouth oblique; 
the end of the maxilla reaches to below the hind margin of the orbit. Two spines, one 
on each side of the nape, springing forward from the shoulder bones, give a strange appear- 
ance to the fish, and have gained for it the generic name Plectromus. The mandible projects 
slightly. Gill membranes deeply cleft, free from the isthmus behind, gill-rakers moderate, 
about 15 below angle of 1st arch. A single series of weak, somewhat scattered, curved 
teeth on the intermaxilla and mandible. 

The dorsal origin is over about the sixth row of scales; the length of the dorsal base 
equals length of head. The anal origin is under the seventeenth ray of the dorsal; the anal 
base is nearly one-third as long as the head. 

The pectoral is two-sevenths of the total length without the caudal. Theven tral origi- 
nates under the base of the pectoral; these fins are imperfect. 

Radial formula: D. 1,16; A.1,8; P. 14; V.1,7. Scales about 30; transverse series, 6; 
the exposed margins of the few scales present are marked with coarse concentric strix. 

Color, black. 

The type of the species (No. 33271, U. S. N. M.), 33%, inches long without the caudal, 
which is imperfect, was obtained by the Albatross from station 2036 in 38° 52’ 40” N. lat., 
69° 24/ 40” W. lon., at a depth of 1,735 fathoms. Another (No. 35451, U. S. N. M.) was 
taken from station 2190, in 39° 40’ N. lat., 70° 20/ 15’ W. lon., at a depth of 1,800 fath- 
oms; also two small individuals from station 2535, in 40° 03/30 N, lat., 67° 27/15’ W. lon., 
at a depth of 1,149 fathoms. 

PLECTROMUS BEANII, (GUNTHER), GOODE and BEAN. (Figure 202.) 
Plectromus crassiceps, BEAN, Proc. U.S. Nat. Mus., 1885, 73 (preoceupied).—JoRDAN, Cat. Fishes N.A., 1885,74. 
Melamphaes Beanii, GUNTHER, Challenger Report, XXu, 1887, 29. 

Height of body two-sevenths of total length (without caudal); length of head one-third. 
Diameter of the eye contained 4$ times in the length of the head. The maxillary ex- 
tends to or slightly beyond the vertical through the hind margin of the eye. The pec- 
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toral is equal in length to the head, and more than twice as long as the ventral, and its 
tip does not extend quite to the vent. The scales are large, there being about 25 rows in 
the longitudinal series. 

Radial formula: D. 0, 11-12; A. 1, 8-9; V.1, 8; P. 15. 

Color, nearly black; the fins somewhat lighter at the margins. 

The type specimen (Cat. No. 33553, U.S. N. M.) was obtained by the Albatross from sta- 
tien 2099, in 37° 12’ 20’ N, lat., 69° 39’ W. lon., at a depth of 2,949 fathoms, and is conse- 
quently remarkable as coming from the greatest depth explored by the Albatross, and the 
greatest depth from which any fish has ever been obtained. Its length is 48 millimeters, 
and it is very badly preserved. Other specimens were obtained by the Albatross as follows: 
Cat. No. 33378, U.S. N. M., from station 2075, in 41° 40/ 30” N. lat., 65° 35’ W. lon., at a 
depth of 855 fathoms; Cat. No. 33509, U.S. N. M., from station 2094, in 39° 44’ 30” N, lat., 
71° 04’ W. lon., at a depth of 1022 fathoms; Cat. No. 34835, U.S. N. M., from station 2106, 
in 37° 41/ 20” N, lat., 73° 03/ 20" W. lon., at a depth of 1,497 fathoms; Cat. No. 35609, U. 
S. N. M., from station 2209, in 39° 34/ 45” N. lat., 71° 31’ 30” W. lon., at a depth of 1,080 
fathoms; Cat. No. 35522 U. S. N. M., from station 2215, in 39° 49/ 15’ N. lat., 20° 31’ 45” 
W. lon., at a depth of 578 fathoms; Cat. No. 35412, U.S. N. M., from station 2182, in 39° 
25/ 30” N. lat., 71° 44’ W. lon., at a depth of 861 fathoms; Cat. No. 35533, U. S. N. M., 
from station 2208, in 39° 33/ N, lat., 71° 16’ 15” W. lon., at a depth of 1,178 fathoms; and 
from station 2428, in 42° 48/ N, lat., 50° 55/30’ W. lon., at a depth of 826 fathoms; station 
2550, in 39° 44/ 30” N, lat., 70° 30! 45” W.Jon., at a depth of 1,081 fathoms; station 2572, in 
40° 29’ N, lat., 66° 04’ W. lon., at a depth of 1,769 fathoms. 

PLECTROMUS ROBUSTUS, (GUNTHER), GOODE and BEAN, 


Melamphaes robustus, GUNTHER, Challenger Report, XX1t, 1887, 29. 


The height of the body is two-sevenths of the total length (without caudal); the length 
of the head a little less than two-fifths; the least depth of the tail is two-fifths of its free 
portion. Head thick, with the usual muciferous cavities; snout short; eye very small, about 
one-eighth of the length of the head and one-half of that of the snout. Posterior margin 
of the preoperculum subvertical; lower jaw slightly prominent; cleft of the mouth rather 
oblique, wide, extending beyond the eye. Maxillary dilated behind. Origin of the dorsal 
fin midway between the end of the snout and the root of the caudal, somewhat behind the 
base of the ventrals, which are distinctly thoracic. The last dorsal ray is opposite to the 
first of the anal. Upper pectoral rays elongate and reaching to the vent; ventrals rather 
short. 

Radial formula: D. 1 (?), 11; A.1,9; V.1, 7; L. lat. 33. 

Color, uniform black. 


TABLE OF MEASUREMENTS. 


Millimeters. 
Total-length:.:. .2.cidece .tleseS 2% Reg Sos ae ee ee ee 53 
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The Challenger obtained several specimens of this species, one from the mid-Atlantic, 
southwest of Sierra Leone, station 106, at a depth of 1,850 fathoms; another from midway 
between the Cape of Good Hope and Kerguelen Island, station 146, at a depth of 1,375 
fathoms; and another north of New Guinea, station 220, at a depth of 1,100 fathoms. The 
New Guinea specimen is 2} inches long; the one from station 146, 63 inches. 

PLECTROMUS CRASSICEPS, (Ginruer), Goopr and Bran. (Figure 200a.) 
Scopelus crassiceps, GUNTHER, Ann. and Mag., Nat. Hist., 1, 1878, 185. 
Melamphaes crassiceps, GUNTHER, Challenger Report, xxu, 28, pl. vu, fig. B. 

The height of the body is one-fourth of the total length (without caudal); the length 
of the head, one-third; the least depth of the tail is two-fifths of its free portion. Head 
very thick with short snout. Eyes, small, one-seventh of the length of the head, and one- 
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half of that of the snout; posterior margin of the preoperculum descending obliquely back- 
wards; lower jaw slightly prominent; cleft of the mouth rather oblique; the maxillary 
reaches to behind the eye, and is moderately dilated behind. Origin of the dorsal fin nearer 
to the extremity of the snout than to the caudal fin, and immediately behind the base of 
the ventrals; its last ray is above the anterior anal rays. Pectoral fin narrow, nearly as 
long as the head, reaching to or beyond the end of the anal fin. Black. (G@iinther.) 

Radial formula: D. 111, 12; A. 1, 8-9; P.14; V.1, 7; L. lat. 28. 

The Challenger obtained one specimen, 2 inches long, from the mid-Atlantic (station 
107) at a depth of 1,500 fathoms; another, 25 inches long, off Pernambuco, station 120, at 
a depth of 675 fathoms. 


PLECTROMUS MEGALOPS, LUtTKen. 


Melamphaes megalops, LUTKEN, Oversigt. K. D. Vid. Selsk, Forhandl., 1877, 176, pl. v, figs. 1-3.— 
GUNTHER, Challenger Report xxu, 27, pl. v, fig. 3. 


Height of the body one-fourth of the total length, and not quite equal to the length of 
the head. Eye rather large, its diameter more than one-fourth the length of the head, and 
considerably greater than that of the snout. Interorbital space in its greatest width 
equal to about half the greatest height of the body; in its least width, one-fourth the great- 
est height of the body. The caudal peduncle is long and slender, its length equal to the 
distance from the posterior root of the anal to the head; its height, immediately behind the 
dorsal and anal fins, is equal to one-half the greatest height of the body; its least height, 
about midway between the dorsal fin and the caudal, scarcely more than one-fourth of the 
height of the body. The anal is inserted under the last rays of the dorsal, broadly trian- 
gular in form, and owing to the rapid diminution in the height of the body under the dorsal 
and anal, both of these fins present the greater portion of their upper margin toward the 
posterior portion of the fish. The pectorals are long, leaf-like, extending beyond the roots 
of the dorsal and anal. The ventral is placed entirely in advance of the root of the pecto- 
ral, and is very broad and stout—almost spatulate at its extremity; its length equal to 
that of the pectoral, and its tip overlapping the anterior portion of the anal. The head is 
very rough, foliaceous; lower jaw prominent and projecting. Color, black. 

Dear, 1s Ast, 9; P. 10-11; V. 1, 7; L. lat. 34; L. trans. 9; B. 8. 

This species was described by Liitken from the Atlantic, south of the Azores. Its pro- 
portions are so peculiar that it seems quite possible that it may not belong either to Me- 
lamphaes or Plectromus, as now characterized. 


SCOPELOGADUS, Vaillant. 


Scopelogadus, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 140. 
Melamphaes, VaILLant, loc. cit., 385. (part). 


Berycine fishes resembling Melamphaes and Plectromus, but in general form strongly 
suggestive of Myctophum. Scales moderate and cycloid, regularly arranged. Head thick 
and comparatively short, with deep muciferous channels. Mouth moderate, somewhat 
oblique. Jaws nearly equal, the lower slightly more prominent. Teeth upon the inter- 

“maxillary and the mandible; palate, vomer, and tongue toothless. Eyes minute, rudiment- 
ary. A single short dorsal of about 12 rays (number of spines not determined, possibly 
rudimentary). Vent under the middle of the base of the dorsal; origin of the anal under 
the posterior fourth of the dorsal. The anal fin with 8 or more rays (number of spines, if any 
not rudimentary, not determined). Ventral fins thoracic and with ten rays. Pseudobran- 
chi present. No swim-bladder. 

This genus, was founded by Vaillant upon the five specimens of a species described by 
him under the name of S. cocles. The material studied by him was badly preserved, and the 
diagnosis, especially of the vertical fins, is unsatisfactory. At first, led by superficial re- 
semblance, the form was believed to belong close to the old genus Scopelus, and the unfortu- 
nate name Scopelogadus is intended to describe a Scopelus-like fish with thoracic fins. In 
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an appendix to his great work, Vaillant expresses the opinion that he had erred in forming 
a new genus, and that it belongs properly to Melamphaes, of Giinther. 

Scopelogadus is well distinguished from both Melamphaes and from Plectromus by vari- 
ous characters, most prominent of which are the short head, comparatively small mouth, 
rudimentary eye, and short dorsal and anal fins, which overlap to the extent of nearly a 
third of the length of each. 


SCOPELOGADUS COCLES, VAILLANT. (Figure 199.) 


Scopelogadus cocles, VALLIANT, Exp. Sci., Travailleur et Talisman, 1888, 143, pl. xxv. 


Height of body one-fourth of total length (without caudal); length of head three- 
tenths. Eye minute, rudimentary. Length of the maxillary half the length of the head; 
length of pectoral equal to that of the head, its tip extending far behind the vent and to 
the vertical from the base of the antepenultimate dorsal ray; length of the ventral about 
half that of the pectoral, its tip not reaching to the vent. Scales large, about 21 in the 
longitudinal series—2 above and 4 below. Dorsal placed midway between the snout and 
the base of the upper caudal rays (not the an tecedent rudimentary spines). Origin of the 
anal under the base of the preantep enultimate dorsal ray, the dorsal overlapping it nearly 
one-half of its length. 

Radial formula: D.12; A.8+; V. 10. 

A long description, accompanied by several figures of anatomical details, is given by 
Vaillant. The species was described from four specimens obtained on the Bane D’Arguin 
at depths of from 1,090 to 1,250 meters, and off the Cape Verde Islands at 3,655 meters. 


MALACOSARCUS, Ginther. 
Malacosarcus, GUNTHER, Challenger Report, Xx11, 30. 


Head large and thick, with bones very thin, and with wide and deep muciferous cavi- 
ties; also the canal along the lateral line is much distended. Cleft of the mouth wide, 
obliquely descending backwards, with jaws nearly equal in front. A narrow band of villi- 
form teeth in both jaws; palate toothless. Eight branchiostegals, pseudobranchiz present. 
The edges of the preoperculum and the lower edge of the mandible with minute and 
distant spines. Seales extremely thin, not sculptured, deciduous, irregular, and of moderate 
size. One dorsal; caudal emarginate, with broad basal fold above and below; anal spines 
very feeble. Ventrals small, five-rayed, inserted at some distance behind the pectorals. 
Gills four; gill-laminie short; gill-rakers long, needle-shaped. (Giinther). 

Although this fish is only a degraded form of Melamphaes, Giinther decided to make it 
the type of a distinct genus, since otherwise the generic definition of Melamphaes would 
lose much in precision. 

This peculiar genus is represented by the single species M. macrostoma, Giinther (Ann. 
and Mag. Nat. Hist., 1878, vol. 11, p. 186; Challenger Report, Vol. xx11, p. 30), obtained in 
the mid-Pacific, Challenger station 271, at a depth of 2,425 fathoms, 35 inches long; and 
near the Low Archipelago, station 276, at a depth of 2,350 fathoms, 34 inches long. No 
vestige of it has yet been found in the Atlantic. 


POROMITRA, Goode and Bean. 


Poromitra, GOODE and BEAN, Bull. M. C. Z., x, 1883, 214.—Gintner, Challenger Report, xx, 34. 

Body short, compressed, scopeliform, covered with thin, cycloid scales. Head very 
large, nearly half the entire length of the fish to base of caudal, with scales upon cheeks, 
suboperculum, and probably elsewhere. No barbel. Mouth very large, the lower jaw 
projecting. Margin of upper jaw composed of a short intermaxillary and a long maxillary. 
Teeth cardiform, numerous, very small, on the intermaxillaries and mandibles: none dis- 
covered on maxillaries, palatines, or vomer. Opercular apparatus complete. 

Dorsal fin in the middle of the body, its origin not far behind that of the ventrals, the 
spinous and soft portions subequal in length. Anal much shorter than dorsal, its middle 
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under the end of the dorsal, or nearly so. Pseudobranchie present. Gill openings very 
wide, separate. 


POROMITRA CAPITO, Goopr and Bran. (Figure 200.) 


Poromitra capito, GOODE and Bran, Proc. U. 8. Nat. Mus., 1882, 215; Bull. Mus. Comp. Zo6l., x, 215.—Giin- 
THER, Challenger Report, xx11, 34.—JORDAN, Cat. Fish. N. Amer., 1885, 75. 

Height of the body two-sevenths of its length to base of caudal rays; its width about 
one-half its height. Scales as large as the pupil, with concentric striw, about twenty-four 
in the lateral line and about ten in the transverse series. 

Head about two-fifths of standard length, somewhat resembling in appearance that of 
Alepocephalus Bairdii, The eye is large, circular, located normally. The length of the 
upper jaw is three-sevenths that of the head; that of the lower jaw about one-half. The 
end of the maxillary is nearly in the perpendicular from the posterior limb of the pupil. 
The length of the snout is about equal to the least diameter of the eye. The distance from 
the limb of the preoperculum to the end of the opercular flap is equal to that from the tip 
of the snout to the posterior margin of the orbit. Teeth as described in generic diagnosis. 
Dorsal fin inserted midway between tip of snout and origin of middle caudal rays. The fin 
is mutilated and its outline can not be determined; it is composed of 7 or 8 spines and 6 
soft rays, and the length of its base is nearly equal to the height of the body at its insertion. 

The anal fin is inserted in the perpendicular from the base of the eighth dorsal ray. It 
is composed of nine rays, and the length of its base is half that of the dorsal base. 

The pectoral is inserted far below the axis of the body, and with a single scale between 
its axiland the branchial opening. Its length is twice the distance of its insertion from snout. 

The ventral is minute (apparently) and is inserted in advance of the pectoral; it has 
about 7 or 8 rays. 

The caudal is mutilated, but seems to be composed of 15 rays. 

Radial formula: D. vit or vin, 6; A.9; V.7 or 8; P. 12; C. 15. 

Two specimens of this species were secured by the Blake; one from station CCCXXVIIT, 
in 34° 28’ 25’ N, lat., 75° 22/ 50’ W. lon., at a depth of 1,632 fathoms; the other from an 
unknown locality. 


ANOPLOGASTER, Giinther. 
Anoplogaster, GUNTHER, Cat. Fish. Brit. Mus., 1, 1859, 12; Challenger Report xxi, 25. 


Body compressed, deep, with the scales reduced to minute asperities. Head large, with 
thin bones and wide muciferous cavities. Cleft of mouth wide and oblique; chin promi- 





nent. Muzzle short, rounded, not protruding. Teeth in villiform bands in the jaws, with 
several larger teeth in the lower jaw; palatine toothless. Eye large. Preoperculum entire. 
Suprascapulary and angle of preoperculum armed with a spine. Dorsal without spines 
and with about 17 rays. Anal with 9 to 10 rays. Ventral with 1 spine and 6 rays. Air- 
bladder small, pyriform. Branchiostegals, 8. Gill openings very wide. 
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ANOPLOGASTER CORNUTUS, (Cuvier & VALENCIENNES), GUNTHER. (Figure 203. 


Hoplostethus cornutus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1x, 470. 
Anoplogaster cornutus, GUNTHER, Cat. Fish. Brit. Mus., 1, 12; Challenger Report, Xx, 25.—LUTKEN, Over- 
sigt k. d. Vid. Selsk. Forhandl., 1877, 181, pl. v, figs 4-7. 


Height of body somewhat more than half the total length (without caudal); greatest 
width a little more or less than half its height. Head a little more than one-third of total. 
Eye nearly one-third of head; interorbital width nearly one-half that of the head. Sub- 
orbital arch with seven cavities; the bony ridges of the head terminating in several »lunt 
points. Ventrals midway between tip of snout and base of caudal. 

Radial formula: D. 17; A. 9-10; P. 16; V. 7. 

This species was described from three specimens, 32 to 45 millimeters in length, taken 
from the stomach of an albicore, in 31° N. lat., 40° W. lon. Another, 77 millimeters long, 
was taken from the stomach of some other pelagic fish, in 25° N. lat., 31° W. lon. 

A specimen was obtained by the Albatross, in N. lat. 39° 18/ 30’, W, lon. 68° 24’. 


CAULOLEPIS, Gill. 


Caulolepis, GILL, Forest and Stream, xx1, August 30, 1883; Proc. U.S. Nat. Mus., vi, 1884, 258, 259.—JoR- 
DAN, Cat. Fish. N. Amer., 1885, 24.—GUNTuHER, Challenger Report, x x11, 25. 


Berycids with a laterally oval or broad pyriform contour, a compressed body covered 
with smali, pedunculated, leaf-like scales, an abruptly declivous forehead, small eyes, a pair 
of very long, pointed teeth in front of upper jaw closing in front of lower, a similar pair of 
still longer pointed teeth in the lower, received in fovexe of the palate; on the sides of each 
jaw two long teeth terminating in bulbous tips; a row of minute teeth on the posterior half 
of the supramaxillaries, and a toothless palate. 

This genus, closely related to Anoplogaster, is represented by a single Atlantic species. 
The details of its structure are described more fully in the following notes communicated in 
manuscript by Dr. Gill: 

Body compressed, pyviform, highest in front, and with the dorsal and inferior outlines 
converging to caudal peduncle, which is moderately long and slender. 

Seales small and not or scarcely imbricated, upraised by peduncles, and with the sur- 
face extended and dentate behind. 

Lateral line distinct and developed as a groove running parallel with the back and 
continuous to the base of the caudal fin. 

Head higher than long, with the cranial portion very declivous, and with the suspen- 
sorial portion obliquely extended downwards and backwards; the cranium above with three 
naked membranous areas, an anterior pair pointed forward and diverging to receive the 
ascending process of the intermaxillaries and a median hastiform one behind; also with a 
naked horseshoe-shaped area around the nape; the naked spaces being separated by the 
bony bars limiting the large muciferous cavities; suborbital bones enlarged, sculptured, and 
with small, erect spines; the first with three radiating bars; the second largest, sending 
four depending processes, three forward or downward, and another articulating with the 
preoperculum above its angle; the postorbital expanding distally aud articulating with the 
preoperculum above; the interspaces covered by a tense skin with the extersion of the scales 
imbedded in it. 

Preoperculum angulated downward and backward, spinigerous at the angle and with 
no horizontal lines; opercular apparatus much reduced; the operculum extended downward, 
with numerous striz and ridges and with three more diverging ridges extended backwards 
or downward into spiniform angles, one horizontal and the others oblique, leaving emar- 
ginated interspaces between; the inter- and subopercula small, the latter with several striz 
pointed backward. 

The eye moderately developed near the anterior profile. Upper jaw not protractile, 
with the intermaxillaries extended far backward and the supramaxillaries lying behind and 
above, and with wide oval extremities furnished with radiating ridges or striz. 


mar 
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Lower jaw quite deep with an upper and lower portion longitudinally striated and an 
intermediate region provided with a naked skin, and with its angle emitting a spine back- 
ward; chin flattened backwards to a median inferior point; teeth enlarged and few, in a 
single row in each jaw. (1) In the upper a pair slightly curved and regularly pointed, clos. 
ing in front of lower jaw, and on each side two at intervals, behind much smaller and with 
swollen blunt tips. (2) In the lower jaw a pair near the symphysis more separated than 
those of the upper and fitting into fovew of the palate on each side; two smaller teeth 
nearly straight and with globular points, the first intermediate between the first and 
second of the upper, and the second behind the second lateral tooth of the upper jaw; 
palate and tongue edentulous. (3) A row of very small teeth around the posterior half of 
the supramaxillary. 

Dorsal single, commencing above the upper axil of the pectoral, with 2 spines and 17 
bifurcate rays, the last of which is double; anal short, mostly behind the dorsal, with 2 
spines, the first very short, and 8 bifurcate rays, the last double; caudal deeply emargin- 
ated, but with rounded lobes; pectorals obliquely inserted, of moderate size, with 1 simple 
and about 14 branched rays; ventral fins subabdominal or decidedly behind the pee- 
torals, with 1 spine and 6 branched rays. Branchial apertures deeply cleft; branchiostegal 
rays, 8. 


CAULOLEPIS LONGIDENS, GILL. (Figure 204.) 


Caulolepis longidens, GILL, Proc. U. 8S. Nat. Mus., vi. 259.-JORDAN, loc. cit.-GUNTHER, loc. cit. 


Greatest height of body one-half its length inclusive of caudal; length of head two and 
fonr- fifths times in length of body, and almost equal to the height of the body. Upper 
jaw from the symphysis to the end of the supramaxillary contained 34 times in the total 
length. The orbit contained 4 times in the length of the head. The front teeth of the 
upper jaw are considerably longer than the diameter of the orbit; those of the lower nearly 
twice as long. The scales are very peculiar, foliaceous and pedunculate. Color, uniform 
black. 

Radial formula: D. 11,17; A. 1, 8; C. x-19-x; P. 1, 14; V. I, 7. 


MEASUREMENTS. 
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A single specimen (Cat. No. 33270, U.S. N. M.), 4.7 inches in length, was taken by the 
Albatross from station 2034, in 39° 27/ 10” N. Lat., 69° 56’ 20’ W. Lon., at a depth of 1,346 
fathoms.” 
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Family STEPHANOBERYCIDA. 


Stephanoberycide, GILL, Standard Natural History, 111, 1885, p.182. (Name only.) 


Body oblong, compressed, with scales of peculiar form, circular, having in the center of 
each, one or two erect, conspicuous spines, and in arrangement scarcely imbricated. Head 
large, thick, oblong, cavernous, with short convex snout, and with thin osseous ridges, es- 
pecially an inner U-shaped one on the crown, whose limbs diverge on each side of the 
nape; also an outer sigmoid ridge on each side above the eyes, continuous with a similar 
ridge projecting from the nasal bone, the inner and outer ridges being connected by a cross 
ridge opposite the anterior margin of the orbit. The mouth is very wide and somewhat 
oblique. Lower jaw slender and slightly projecting. Maxillaries large; premaxillaries 
protractile; suborbitals narrow. Teeth small, in a single band on the intermaxillaries and 
dentaries; palatine toothless. Bones of the head usually serrated. Branchiostegals ViI-vm1; 
gill membranes separate, 3; gills 4, a slit behind the fourth. Pseudobranchize present. 
Gill-rakers moderate. A single dorsal. Dorsal and anal without spinous rays. Ventral 
fins abdominal, farther back in the adult than in the young, with 1 spine and 5 rays. 


STEPHANOBERYX, GILL. 
Stephanoberyxz, GILL, Proce. U.S. Nat. Mus., vi, 1883, 258.-JorpaNn, Cat. Fish. N. Amer., 1885, 74. 


Berycids with an elongated claviform contour, body covered with cycloid scales, scarcely 
imbricated, and armed about the center with one or two erect spines. An oblong head, 
with a moderate, convex snout, and with thin osseous ridges, especially an inner U-shaped 





STEPHANOBERYX MONXZ—FRONT VIEW. 


one on the crown, whose limbs diverge on each side of the nape, and an outer sigmoid one 
on each side above the eyes, and continuous with one projecting from the nasal; the inner 
and outer ridges connected by a crossbar on a line with the anterior margin of the orbit; 
rather small eyes in the anterior half of the head, and the teeth small, acute, and in a band 
on the intermaxillaries and dentaries; palate toothless. Ventrals with 1 spine and 5 rays. 


STEPHANOBERYX MON, Git. (Figure 205.) 


Stephanoberyx Mona, GiLu, Proce. U. S. Nat. Mus., v1, 1883, 258. 

The type of the species is a young specimen, about 2 inches long. For comparison. 
with S. Gillii we have used examples measuring 44 inches from Albatross station 2392, 

In one of these the eye is two-ninths as long as the head and nearly equal to the snout; 
the head equals one-third of total length to caudal base, the greatest depth of the body 
two-sevenths of the same length. The upper jaw is slightly longer than the postorbital 
part of the head. Gill-rakers long and slender, about 25 below the angle on the first arch. 
The distance of the anal origin from the end of the head equals two-thirds length of head. 
The ventrals originate under the middle of the pectorals. 

Color, brownish. 

Radial formula: D. 14; A, 13-14; P.10; V.1, 5. 

The type specimen of this species (Cat. No, 33445, U. S. N. M.) was obtained by the 
Albatross from station 2077, in 41° 09/ 40’ N. Lat., 66° 02/ 20/7 W. Lon., at a depth of 1,255 
fathoms. Other specimens were taken by the Albatross as follows: From station 2385, in 28° 
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51’ N. Lat., 88° 18’ W. Lon., at a depth of 730 fathoms; station 2392, in 28°47! 30” N. Lat., 
87° 27’ W. Lon., at a depth of 724 fathoms; station 2393, in 28° 43/ N, Lat., 87° 14/ 30” W. 
Lon., at a depth of 535 fathoms; station 2384, in 28° 48’ N. Lat., 88° 15/30” W., Lon., at a 
depth of 940 fathoms; station 2117, in 15° 24’ 40” N. Lat., 63° 31/30” W. Lon., at a depth of 
683 fathoms, and station 2140, in 17° 36’ 10” N. Lat., 46° 46’ 05" W. Lon., at a depth of 966 
fathoms. 

The Blake also secured a specimen from station xCvI, off Guadeloupe, at a depth of 
709 fathoms. 


STEPHANOBERYX GILLI, Goope and Bran, n. s. (Figure 206.) 


The type specimen is No. 33555, U. S. Nat. Museum, obtained from Albatross station 
2099; its length is 6 inches. Two additional examples from Albatross station 2102 have also 
been used for the purpose of this description; one of these is 43 inches long and the other 
54 inches. 

The diameter of the eye equals length of snout and one-fourth length of head, which is 
one-third of total length to caudal base. Greatest depth of body two-sevenths of total with- 
out caudal. The upper jaw is as long as the postorbital part of the head. Gill-rakers long 
and slender, about 15 below the angle on the first arch. The ventral origin is behind the 
end of the extended pectoral. The distance of the anal origin from end of head fully equals 
length of head. 

About 33 rows of scales from head to base of caudal; 9 rows above and 7 below the 
lateral line. 

Radial formula: B. 7; D.11; A.11; P.13; V.1, 5. 

Color, in spirits, pale, the back, in front of dorsal, showing traces of rose. 

The species may readily be distinguished from S. mone by its smaller number of dorsal 
and anal rays and gill-rakers, the position of its ventrals, and the greater length of its 
trunk. 

Specimens were obtained from Albatross stations 2099 (2,949 fathoms), 2102 (1,209 fath- 
oms), and 2196 (1,230 fathoms). 


Family TRACHICHTHYID. 


Trachichthyoidei, BLEEKER, Tentamen, 1859, x1x. (Familia 73). 

Body ovate, deep, much compressed, with small or moderate ctenoid scales. Abdo 
men protected by a dermal scute, forming a serrated edge. Head large, deeper than long; 
superficial bones excavated, and with conspicuous muciferous cavities. Mouth very wide, 
oblique. Villiform teeth in the jaws and on the vomer. Suborbitals very broad, covering 
the cheeks. Branchiostegals 8. Gill-openings wide; gill-laminw very short. A single dorsal 
fin, with a few anterior spinous rays. Ventrals with 6 soft rays. 

In this family are included two genera: Trachichthys, with teeth upon its vomer, oper- 
culum with spine, and with two anal spines, and Hoplostethus, with toothless vomer, opercu- 
lum entire, and 3 anal spines. 


TRACHICHTHYS, Shaw. 


Trachichthys, Suaw, Nat. Mise. 1798, x, pl. 878.—Cuvrer and VALENCIENNES, Hist. Nat. Poiss., tr, 229.— 
Lowe, Fishes of Madeira, 55.—GUNTHER, Cat. Fish. Brit. Mus., 1, 10; Challenger Report xxu, 21. 
Body compressed, more or less deep, covered with small etenoid and generally rough 
scales, which are rather irregularly arranged. Abdomen protected by dermal scutes, which 
form a serrated edge. Head very large, the superficial bones. being deeply sculptured to 
receive wide muciferous cavities which are covered by thin skin only. Mouth very wide, 
oblique; villiform teeth in the jaws and on the vomer and palatine bones. Bight branchi- 
ostegals; gill-openings very wide, gill-laminie very short. Suprascapulary and angle of 
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the preoperculum armed with a spine each. One dorsal fin, the anterior rays of which are 
spinous; ventrals with 6 soft rays; pectoral symmetrical; caudal deeply forked. (@iinther.) 

Light species of Trachichthys are known, of which one is found in the Atlantic, and all 
of these have been described from floating specimens, presumably originating in the ocean 
depths. 7. intermedius, however, was obtained by the Challenger near New Zealand, at a 
depth of 275 fathoms, and by the Investigator in the Bay of Bengal, 272 fathoms; and 
previously by Hector, off Cape Farewell, New Zealand, in 400 fathoms. (Hector, Tr. New 
Zealand Inst. vul, 245, pl. x1, fig. 18 A. Giinther, Challenger Report, xxi, 24, pl. v., fig. 
D. Alcock, Ann. and Mag. Nat. Hist., 1889 (Nov.), 380. 


TRACHICHYTHYS DARWINII, Jounson. (Figure 207.) 


Trachichthys Darwinii, JOHNSON, Proc. Zod]. Soc. London, 1866, 311, pl. xxxu.—GinTHER, Challenger Report, 
Xx, 25. 

Trachichthys japonicus, STEINDACHNER and D6pERLEIN, Denkschr. d. k. Akad. d. Wiss., Wien, 1883, XLVI, 
218, pl. 11. 


The height is two-fifths of the total length to base of caudal. The head is two- 
sevenths of the total length. Mouth very large and nearly vertical. Its superior border 
formed by the styliform intermaxillary. A wide notch at the symphysis of the intermaxil- 
laries. Maxillary long and stout, dilated below, with a large supplementary striate plate, as 
in Beryx. The maxillary reaches the vertical from the middlle of the eye. Lower jaw 
included, its bones strongly and deeply striate. Intermaxillary and mandible with narrow 
bands of villiform teeth, the innermost row a little enlarged. Bands of villiform teeth on 
the palate. A small round patch of similar teeth on the vomer. Nostrils close together 
near the upper anterior part of the orbit, the posterior the larger. Eye nearly round, 
placed high, but not reaching the profile, its length 44 times in that of the head. Edge 
of opercle irregularly serrate or sinuous. A spine at the lower end of the subopercle. 
Large, imbricated, striate, bony plates (ten in the specimen) form a ventral keel extending 
from the root of the ventral fin to the vent, increasing in size from each end of the series 
to the middle. Dorsal origin behind the root of the pectoral; nearer the snout than the 
base of the caudal. The fourth dorsal spine the longest. Soft dorsal higher than spinous, 
the third and fourth rays longest. A series of large, rough scales, somewhat trapezoidal 
in shape, at each side of the dorsal and anal fins. The pectoral does not reach nearly to 
them, but to the vertical of the seventh dorsal spine. Ventral inserted under root of pec- 
toral, consisting of a long, stout, striated spine and six branched rays. Caudal deeply 
forked, membrane between its rays covered with rows of small scales. Lateral line on the 
upper part of the body, not following the curve of the back. 

The head and all the fins are of abrightred color; the back is of brownish red, passing 
into gray on the sides; the belly is white, tongue black; also the inside of the mouth and 
gill-covers. Sometimes the inside of the gill-covers is marked with black patches. Palate 
red. 

Radial formula: D. vin, 14; A. 111, 12; V. 1, 6; L. lat., 27. Pyloric ceca 18. 

This species differs from the Antarctic one in having the bones of head more solid, nar- 
rower, muciferous; a Smaller eye and the spinous dorsal fin more differentiated from the 
soft. The scales are small. Abdominal scutes ten, The height of the body is less than 
half the total length (without caudal); the diameter of the eye two-ninths of the length of 
the head. No projecting suprascapulary spine. The third and fourth dorsal spines are 
the longest, and the seventh is shorter than the eighth. 

Only one specimen, 19 inches long, was obtained off Madeira in the month of April. Mr. 
Johnson adds that from the protruded stomach and inflated membrane about the eye, it 
may be inferred that the fish came from a great depth. Like so many other Madeiran 
fishes, this species occurs also in Japan, where it was met with by Déderlein, who seems to 
have been unacquainted with Johnson’s description, (Giinther.) 
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HOPLOSTETHUS, Cuvier and Valenciennes. 


Hoplostethus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1v, 1829, 469, pl. 97, bis.—Gi'ntuer, Cat. Fish. 
Brit. Mus., 1, 9.—JORDAN and GILBERT, Bull. 16, U. S. Nat. Mus., 458. 
Trachichthys (in part), Lowr, Fishes of Madeira, 55. 


Body deep, compressed. Scales moderate, somewhat ctenoid; lateral line present, its 
scales enlarged; abdomen with a series of bony plates, each ending in a retrorse spine. 
Head large, deeper than long, with very conspicuous muciferous cavities, covered by thin 
skin. Eye verylarge. Mouth very wide, oblique; the jaws equal when it is closed. Jaws 
and palatines with fine, villiform teeth; vomer toothless. A strong spine at the angle of 
the preopercle; the long vertical limb of the preopercle finely serrated. Gill membranes 
separate, free from the isthmus. Dorsal fin single, short, the spines graduated, 6 in num- 
ber; anal with 5 graduated spines; caudal forked, its rudimentary rays spinous; pectorals 
symmetrical, rather long; ventrals 1, 6, rather short. Air bladder simple. Pylorie ceca 
numerous. Vertebrae 11-415. 

HOPLOSTETHUS MEDITERRANEUS, Cuvier and VALENCIENNES. (Figure 208.) 
Hoplostethus mediterraneus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1v, 469, pl. xcvit.—GuICHENOT, 
Explor. Alger. Poiss., 42.—GinrHer, Cat. Fish. Brit Mus., 1, 9; Ann. and Mag. Nat. Hist., 1878, I, 
485.—JoRDAN and GILBERT, Bull. 16, U.S. N. M., 458.—Moreau, Hist. Nat., Poiss. de la France, m1, 322.— 
STEINDACHNER, Denkschr. d. k. Akad. d. Wiss. Wien, 1883, xLvu1, 218, pl. 1. 
Trachichthys speciosus, LOW®, Proc. Zool. Soc., London, 1889, p. 77; Fishes of Madeira, 55, pl. rx. 
Hoplostethus japonicus, HILGENDORP, Sitzungsb. Gesellsch. Naturf. Freunde, Berlin, 1879, 78. 

Eye large, its diameter longer than snout, and about one-third the length of the head. 
Abdominal plates 9 to13 in number. Body above with very small roughish scales; sides in 
young nearly or quite naked (example seen); scaly in the adult. Pectorals reaching first 
soft ray of anal; ventrals to vent; fins rather low. Color silvery, rosy in life; fins scarlet, 
peritoneum and inside of mouth black. 

Radial formula: D. v1, 12-15; A. 11, 8-11; V.1, 6; L. lat. 28-31. 

Specimens of this species have been discovered at distant intervals of time at consid- 
erable depth (the precise depth is not known) in the western parts of the Mediterranean, 
off Madeira, and recently also-in the sea of Japan. Dr. Hilgendorf was of opinion that 
he could specifically distinguish Japanese specimens by a somewhat larger number of ab- 
dominal scutes. This would have been a character insignificant enough, even if the Japan- 
ese specimens had not sometimes the same number of scutes as the Mediterranean. <A 
more important difference seems to be the structure of the scales, which I find in Japanese 
specimens, on the whole, less strongly ctenoid than the Madeiran. But even in this respect 
there is no constancy in specimens from either of the two localities.  (Giinther.) 

Specimens have been obtained by the Albatross as follows: From station 2125, in 11° 43/ 
N. lat., 69° 09/ 30” W. lon., at a depth of 208 fathoms; station 2376, in 29° 03/ 15” N. lat., 
88° 16” W. lon., at a depth of 324 fathoms; Cat. No. 35656, U. S. N. M., from station 2232, 
in 38° 37’ 30” N. lat., 73° 11/ W. lon., at a depth of 243 fathoms, and Cat. No, 35414, U. 
S. N. M., from station 2176, in 39° 32’ 30” N. lat., 72° 21’ 30” W. lon., at a depth of 302 
fathoms. Also by the Fish Hawk as follows: Cat. No, 28879, U.S. N. M., from station 1026, 
in 39° 50/ 30’ N. lat., 71° 23’ W. lon., at a depth of 182 fathoms; Cat. No. 28906, U.S. N. 
M., from station 1025, in 39° 49’ N. lat., 71° 25’ W. lon., at a depth of 216 fathoms; Cat. 
No. 29052, U.S. N. M., from station 1045, in 38° 35’ N, lat., 73° 13’ W. lon., at a depth of 
312 fathoms; Cat. No. 30277, U. S. N. M., from station 998, in 39° 43/ N. lat., 71° 32’ W. 
lon., at a depth of 302 fathoms, and Cat. No. 26726, U.S. N. M., from station 897, in 37° 25/ 
N. lat., 74918’ W. Lon., at a depth of 1575 fathoms. 


HOPLOSTETHUS ATLANTICUS, CoLueTr. 


Hoplostethus atlanticus, COLLETT, Bull. Soc. Zoél, France, 1889, 306. 


Height of body contained 2.7 times in the total length (caudal included); length of 
head 3 times. Diameter of the eye a little greater than the length of the snout; contained 
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34 times in the length of the head. The scales are very small (much more so than in H. 
mediterraneus), the diameter of the scales of the body being one-seventh that of the scales 
of the lateral line; they are nearly circular, and have a few little spines. Ventral keel in- 
distinet. Dorsal and anal spines feeble. Ventrals extending scarcely to the vent. 

Radial formula: D. v1, 17; P. 1, 17; v.1, 6; A. 11, 11; C. vu, 18, 8. 

This species is distinguished from H. mediterraneus by the relatively smaller size of its 
eyes and scales, by the indistinct ventral cuirass, and by the greater number of rays m the 
fins. The type was a single specimen taken off Flores in the Azores, July 30, 1888, by the 
steam yacht Hirondelle at a depth of 1,557 meters. 


Family BATH YCLUPEID~-. 
Bathyclupeide, Gitu, MS. 

Acanthopterygians with a pneumatic duct to air-bladder, ventradiform body, cycloid 
scales, straightish lateral line, flattish excavated crown, long intermaxillaries extending as 
far back as the supramaxillaries; short postmedian dorsal without spines; long anal with 
one spine, and small, subjugular ventrals with a spine and five rays each. 

This family shares with Berycoideans a persistent pneumatic duct. (ill.) 


BATHYCLUPBEA, Alcock. 


Bathyclupea, ALCocK, Ann. and Mag. Nat. Hist., vit, 1891, 130. : 

Acanthopterygians with compressed head and body; head with large mucous cavities: 
lower jaw prominent. Teeth on jaws, palatines and vomer, small, villiform. Gill-openings 
large. Branchiostegals 7. Pseudobranchie present, large. Scales cycloid, deciduous. 
Lateral line distinct, nearly straight. Dorsal fin postmedian, with one or two spines and 
eight or ten rays. Pectorals large, pointed, the upper rays the longest. Ventrals subjugu- 
lar, small. Caudal furcate. 

The type, B. Hoskynii, Aleock (loc. cit., fig. 4) was obtained from the Andaman Sea by 
the Investigator at station 115, depth 188-220 fathoms, the largest of the four specimens 
obtained being 8 inches in length. 


BATHYCLUPEA ARGENTEA, GoopE & BEAN, n. 8. (Figure 415.) 


Head ana body compressed; the body covered with large, cycloid, deciduous scales. 
Height of body at vent less than length of head, equal to distance from posterior margin of 
orbit to end of lower jaw. Length of head contained in that of body (without caudal) 3 
times. Diameter of orbit 22 times in length of head, and slightly greater than the distance 
from its anterior margin to the tip of the lower jaw, the length of the snout being about 
two-thirds the diameter of the orbit, and twice the width of the interorbital space. Mouth 
subvertical, the length of the upper jaw slightly exceeding the diameter of the orbit. Teeth in 
villiform bands on jaws, palatines and vomer. The dorsal fin placed at a distance from the 
tip of the snout equal to twice the height of the body; its first ray inserted in the vertical 
from the base of the seventh anal ray. Pectoral slender, its upper rays the longest, extend- 
ing considerably beyond the origin of the anal. Ventrals small, fan-shaped, inserted almost 
under the posterior margin of the orbit. Color, yellowish silvery. 

Radial formula: D. 9; A. 30; V. 6; L. lat. 35. 

The type is a specimen, 13 inches in length, obtained by the Blake at station XXXVI, 
off Neris, at a depth of 365 fathoms. 


Family ANOMALOPID-. 


Anomalopide, GILL, MS. 
Acanthopterygians with a compressed oblong body covered with small spinigerous 


seales; continuous lateral line near back; scaleless head, with sculptured tubiferous roof 
and infraorbital glands; nostrils large, not separated from the eyes by osseous inter- 
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spaces; * seven branchiostegals; a first dorsal with about five weak spines, the second and 
anal oblong, and normal thoracic ventrals (1, 5). (Gill, MS.) 

This family is represented by a single species and a single genus—Anomalops palpe 
bratus (Boddaert), Giinther, known only from eight specimens, four from Amboina and 
Manado, one from the Fiji Islands, one from the Paumoto Archipelago, and two others 
from the New Hebrides, the types of Ogilby’s recent valuable paper, *Redescription of 
Anomalops palpebratus.” (Records of the Australian Museum, Sydney, I, 1890, 69-71.) 

This form was placed by Giinther in the family Carangide, but this assignment was 
professedly provisional, since he had never been able to examine the specimens. The origi- 
nal assignment by Bleeker and Kner to the Berycidw was more nearly exact, but, as Dr. 
Gill has shown, it seems to possess positive and distinctive family characters of its own. 


ANOMALOPS, Kner. 
Anomalops, KNER, Sitzungsberichte Akad. Wiss. Wien., Lvut, 1868, p. 294, pl. L, Fig. 1. 


Body oblong, covered with small rough scales. Snout very short and convex; mouth 
very wide. Eyes very large; a glandular, elongate, and partly free, luminous organ occu- 





ANOMALOPS PALPEBBATUS, 


pies a hollow of the infraorbital ring below the eyes. Villiform teeth in the jaws and on the 
palatine bones; vomer toothless. First dorsal short; second and anal moderately long; 
caudal forked. (Giinther.) : 

According to Giinther, Anomalops palpebratus lives in great depths, and comes to the 
surface at night or by accident only. “The peculiar organ below the eyes,” he writes, “is 
without doubt of the same nature and has the same function as similar structures on the 
side of the head of other deep-sea fishes; as in Pachystomias, it is partly free, as if it could 
be made to protrude out of the pit in which it lies.” 


Family CARANGID. 


Carangini, BONAPARTE, Catalogo Metodico, Pesci Europei, 1876, Tas 

Carangoidei, BLEEKER, Tentamen, 1859, Xx, (Familia 100;.—GUNTHER, Cat. Fish. Brit Mus. 11, 1860, 417. 

Carangide, GILL, Proc. Acad. Nat. Sci. Phila., 1862, 430; Arr. Fam. Fishes, 1872, 8 (No. 79); Proe. U.S. Nat. 
Mus., v, p. 487, 1883. 


This family is so little bathybial in its range that it may be passed over with a brief 
allusion. The family includes perhaps two hundred species, many of which are semipe- 
lagie in habit but which, so far as is at present known, live near the shores and in the upper 
water. There is no evidence that any of them breed far from the coasts, except it may by 
Nauerates. Most of them are probably restricted in range, so far as individual migrations 





* «<Nostril large, not separate from the eye by an osseous interspace.” OGILBY, loc. cil., D. TL. 
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are coneerned. Seriola, Oligoplites, Trachynotus, and some of the Jarge species of Carana, 
such as ©. hippos, are powerful swimmers, and are likely to make long journeys, at least 
as far as from the West Indies to the Bermudas, where many of the species occur casually. 
Others, like Selene, drift far and wide with the currents, and are found in mid ocean, 
apparently under much the same conditions as in Nomeus. Nomeus is, however, character- 
istically a mid-ocean fish, and is not known to breed near the shores, but there is good 
reason to believe that Selene does. 

Seriola Dumerilii, Risso, is said by Canestrini to occur everywhere in the Mediter- 
ranean, but to dwell at great depth (a grande profondita), so that its capture is uncommon. 
The young of Seriola are pelagic surface forms. 

Carane amblyrhynchus, C. & V. has been found several times under circumstances which 
would seem to indicate that it came from very great depths, but it so closely resembles in 
structure the other members of the genus that it is hard to believe that there is not some 
error of observation. It was brought up by the Blake at station 324 (Lat. 33° 27”, lon. 
75° 53’ 30’), in 647 fathoms. 

Porthmeus amia (Lichia amia, Auctorum, in its adult form—Porthmeus argenteus, in young 
state) is while young a pelagie form, and has been found off the west coast of Africa. The 
young of Chorinemus and of Oligoplites are, according to Liitken, also pelagic (Spolia At- 
lantica, p. 192 (600)). Two species belonging to this family have been taken in the deep- 
sea nets, but it seems hard to believe that they were caught at the bottom. 


Family SCOMBRID 45. 


Gli Scombrini, RAFINESQUE, Indice d’ Ittioliogia Siciliana, 1810, 

Scombrini, BONAPARTE, Cat. Metodico, 73 (Sub. fam. 228). 

Scombroidei, BLEEKER, Tentamen, 1859, xxu, (Familia 95). 

Scombride, GILL, Proc. Acad, Nat. Sci. Phila., 1862, 124; Arr. Fam. Fishes, 1872, 8 (No. 78).—(GUNTHER, Cat. 
Fish. Brit. Mus., 0, 349-373.—Trichiuride, in part, and Scombride, in part).—JORDAN and GILBERT, 
Bull. xvi, U. S. Nat. Mus., 1883, 422. 

Physoclystous Acanthopterygians, with body elongate, fusiform; the scales minute or 
wanting (generally cycloid, but about the thorax larger ones, sometimes ctenoid, are 
developed, forming the so-called corselet of the tunnies). Lateral line distinct, frequently 
sinuous. Head subconic, pointed anteriorly. Mouth rather large, with lateral cleft; upper 
jaw not protractile; maxillary without supplemental bone; sharp teeth on the jaws and 
generally on the vomer, sometimes on palatines. Preoperculum entire; operculum well 
developed, unarmed; in the extremely young the preoperculum is usually armed with 
several radiating spines, subsequently absorbed and lost. Gill-openings large, confluent 
below. Gill-rakers usually long. Pseudobranchie present, large. A slit behind the fourth 
gill. Branchiostegals generally 7. Dorsal fins 2, the first composed of rather slender, 
spinous rays, depressible in a groove, the second with branched rays, the posterior ones 
usually detached and separate, forming series of finlets. The first dorsal is always either 
elongate or widely separate from soft dorsal. Anal similar to second dorsal. Caudal 
peduncle very slender, usually keeled, the caudal deeply forked, adapted for rapid propul- 
sion. Ventrals moderate, thoracic. Vertebre numerous (more than 25). Pylorie ceca 
well developed, numerous. Stomach sac-shaped. Air bladder frequently absent. 


KEY TO THE GENERA. 


T. Body fusiform, moderately elongate 2-2 52e ese esoeee ce sects wees Seeieele ee ee eee SCOMBRIN®, Gill 
A. Spinous dorsal short (of less than 12 spines), with wide space separating it from second dorsal; pec- 
torals high up; caudal not carinated. 


1. Vomer and palatines with teeth; corselet obsolete ......-..----.----..----------------SCOMBER 

2. Vomer and palatines toothless; corselet well developed -........-....--..-.-------------- AUXIS 

B. Spinous dorsal long (of more than tvelve spines), contiguous to the second; pectorals low; caudal 

with keels) pyloric ceca very numerous -<-- 2-2. -<s.-c ean soe sale sere a oeee eee eee ORYCNIN”, Gill 
1. Corselet imperfect or obsolete; teeth of jaws strong. 

d.14;to 18iraysiniapinous dorsal: 2222.2. 22. Ase tees a ne re eee renee SCOMBEROMORUS 


b. 25 rays in spinous dorsal; jaws beak-like. .-..... 2.2.0.2 c ese wees cnwcce-o== ACANTHOCYBIUM 
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2. Corselet developed. 
a. Palatine teeth strong; vomer toothless; vertebrw normal ..........--..----..-...---- SARDA 
b. Palatine teeth villiform. 
* Vomer with teeth; vertebrie normal, the lower foramina small. 
HtOn AMINO FG WO) -)= ae alanis amiss eimtainisiecten cenaiva nanos salnaecsieeseeccene sence ORYCNUS 
Haber alin © GCOUDICS. 222 a. ses ome co mciecen oei-ecene Ses ccaarseteessce GRAMMATORCYNUS 
* * Vomer toothless; abdominal vertebrie with the lower foramina enlarged and a portion 
between the vertebrie proper and the hiemapophyses developed in the form of a net- 
eh OM ORDCOLINS i cielee sie. me elses one seman Sieiele SSeS eerste s a sin aiitee ee GYMNOSARDA 
Il. Body very elongate, compressed, 
A. Spinous dorsal long; pectorals comparatively low; caudal not keeled; pyloric ceca rather 
FEE UCase efor aia(evaiclate ara’ cieiejs ise ciaisiswsia ic cisia,<isiaid'siels tine weve mele Se weenie awe eee eeeeweacece THYRSITIN.E 
1. Ventrals well developed. 
a. Finlets present; teeth on palatines; body in greater part naked. 
* Lateral line descending below posterior part of the spinous dorsal; body rather elongate ; 
dorsal and anal finlets 6 (Type, Thyrsites atun, South Africa and Van Diemen’s 




















Land) THYRSITES 
* * Lateral line nearly straight; dorsal finlets 5, anal 4; body rather elongate..THyRsirops 
* * * Lateral line absent; finlets few; skin spinigerous; abdomen keeled; body somewhat 
LOW ALG peters feetatee cho ieinrate are nah aa wei saree ajar 2 ari oaisiaremaiejewiesiis siete stash RUVETTUS 

b. Finlets absent; palatines toothless; scales minute. 
* Dorsal in two portions. Dagger-shaped spine behind vent ....-.....---.---- NESIARCHUS 
2* Dorsal continuous: “Two lateral lines -.2--. 2225. ...2.ccece cece ssecseceeces EPINNULA 


2. Ventrals reduced to a single spine. 
a. Finlets present; teeth on palatines, none on vomer. 
* Dagger-shaped spine behind vent. Body much compressed, incompletely covered with 






eli cares Call OS saese a= ae eens te enon emi ene ee eae eae eee NEALOTUS 
* * No dagger-shaped spine. Body slender, fusiform; la 1 line descending in strongly 
oblique line below front of spinous dorsal...--...----.---------- PROMETHICHTHYS 

b. Finlets absent; teeth on palatines and vomer. 
* Ventral spine long, crenulate; preoperculum spinigerous ......-.---.---------- Dicrotus 


B. Body very elongate (height 18 to 20 times in length); spinous dorsal very long, with numerous 
spines, continuous with the second; caudal not keeled; pyloric ceca not numerous -...- GEMPYLIN.E 
1. Body scaleless; no palatine teeth ......-...--.----- ---- eee nee eee cee cece eee eee GEMPYLUS 


Subfamily SCOMBRIN@. 


Scombrids with fusiform, moderately elongate bodies, and short (less than 12 spines) first 
dorsal fin, separated by a wide space from the second dorsal. Pectorals high up. Caudal 
not carinated. 

Several of the forms in the subfamily occur at times far out at sea, but this is no reason 
for considering them properly pelagic. Like the common mackerel (Scomber scombrus), 
which also is found in schools remote from land, they probably all breed near the coasts, 
and depend for their food upon the shoals of small fishes and crustaceans, which are abund- 
ant near the land. Scomber spawns at- considerable depths, but probably never beyond 
the 100-fathom line. It is probable that many of the Scombride sink at times far below 
the surface strata, especially in the winter. These matters are but little understood, how- 
ever, and it is indeed probable that our knowledge of the bathic distribution of the mem- 
bers of the mackerel family is no more imperfect than ow: supposed knowledge of their 
geographic range and migrations. The remarks of Valenciennes in the “Histoire Naturelle 
des Iles Canaries” (Poissons, p. 49), though written fifty years ago, are worthy of consider- 
ation to-day. 

Subfamily ORYCNIN#. 


Scombrids having a fusiform, moderately elongate body, and spinous dorsal long, com- 
posed of more than 12 spines, and contiguous to the second. Pectorals low. ¢ ‘audal carinate. 
Pyloric ceca very numerous. 

The tunnies, bonitoes, and horse mackerels composing this family are even more charac- 
teristically pelagic than those of the preceding subfamily, but never have as yet been found 
below 100 fathoms. There is every reason to suppose that at times they sink below the 
upper strata. 
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Subfamily THYRSITIN A. 


Scombrids with elongate, subfusiform, more or less compressed bodies, and long spin- 
ous dorsal. Finlets present or absent. Ventrals sometimes reduced to a single spine. 
Pectorals comparatively low. Caudal not carinated. Pyloric ceca rather few. 


THYRSITES. Cuv. & Vat. 


Thyrsites, Cuv. and VAL., Hist. Nat. Poiss. vu, p. 196.—GiLL. Proc. Acad. Nat. Sci.,Phila., 1862, p. 126. 

Body fusiform and rather elongate. First dorsal with less than 25 spines. Pectorals 
equidistant from the back and breast. Teeth on the palatines. Spinous dorsal contiguous 
to the soft, variable. Pectorals equidistant from the back and breast, or nearer the latter. 
Tail not keeled. Ventrals 1,5. Dorsal and anal finlets developed. Lateral line present. 
Dorsal and anal finlets.6. Lateral line abruptly decurved behind the last spines. 

No species of this genus as modified by Gill has been found in the North Atlantic, but 
since it occurs in South African waters it is likely to occur farther to the north and the 
diagnosis and figures are introduced for comparison. 

Thyrsites atwrv (Kuphrasen) C, and V., is the only species. It is undoubtedly a deep- 
water form. 


THY RSIZTOPRS; ‘Gill: 


Thyrsitops, GILL, Proc. Acad. Nat. Sci. Phila., 1862. 

Body fusiform, rather elongate. First dorsal with less than 25 spines. Spinous dorsal 
contiguous to the soft dorsal fin. Pectorals equidistant from the back and breast, or nearer 
the latter. Tail not keeled. Ventrals 1, 5. Dorsal and anal finlets developed. Dorsal finlets 
5, anal 4. Lateral iine nearly straight. 


THYRSITOPS LEPIDOPOIDES, Cuvier aND VALENCIENNES. 


Thyrsites lepidopoides, CUVIER and VALENCIENNES, Hist. Nat. Poiss., vii, 205, pl. ccxx.—GUNTHER, Cat. Fish. 
Brit. Mus., m1, 350. 
Thyrsitops lepidopoides, GILL, Proc, Acad. Nat., Sci., Phila., 1862, 126. 


A Thyrsitops with a somewhat robust body, having its height one-sixth of its total 
length, its thickness two-fifths of its height. The length of the head, as in pretiosus, is one- 
fourth of the total length. Nostrils so placed that the anterior is midway between the orbit 
and the tip of the snout, and the posterior midway between the anterior and the orbit. 
Lower jaw passing the upper, but obtuse. Teeth in the jaws small, those in the roof of the 
mouth anteriorly very large and conspicuous. A row of teeth on the vomer, and another 
along each palatine bone, small, short, and sharp. Tongue smooth. Operculum deeply 
emarginate, having two sharp points, flexible, intruding into the skin. First dorsal low, 
uniform in height, 17 very flexible rays, the length of which is about one-fourth of the 
height of the body, the last being very small. The length of the base of this fin is one- 
third that of the body. The second dorsal in its anterior part is twice as high as the first, 
and its length is twice its own height. It is composed of 2 hidden spines and 14 rays, and 
is followed by 4 finlets. The analis similar to the second dorsal in position and size, is 
composed of 2 spines and 15 soft rays, and is followed by 4 finlets, the last of which 
looks as if it were double. The length of the pectoral is one-ninth of the total length. 
Ventral two-thirds as long as the pectoral. The head and ‘the most of the body appear 
to be smooth, but toward the end of the tail some seales are visible. The lateral line is 
nearly straight, and formed of a series of little, serrated scales. Color silvery, a little 
darker on the back; the lateral line brown, fins gray, iris golden. 

Radial formula: D. xvii, 11, 14+1Vv; A. 1, 15+ Iv. 

The types of this species were sent to the Musée d’Histoire Naturelle from Brazil by 
Delalande, and were a foot in length. The species is undoubtedly an inhabitant of consid- 
erable depths. 
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THYRSITOPS VIOLACEUS, Bran. (Figure 209.) 


Thyrsitops violaceus, BEAN, Proc. U. S. Nat. Mus., 1887, pp. 513, 514. 

A Thyrsitops with the body stout, its greatest width being exactly one-half of the height 
at the anal origin. The greatest height of the body is one-half of the length of the head, 
and is contained 8 times in the total length without caudal. The length of the head is one- 
fourth of the standard length; its greatest width is contained 44 times in its length. The 
width of the interorbital area is slightly greater than the length of the eye, which is con- 
tained nearly 74 times in the length of the head and 3$ times in the length of the upper jaw. 
The least height of the tail equals the width of the interorbital area. The length of the 
snout equals twice the length of longest dorsal spine, and one-half the distance from the 
tip of the snout to the origin of the spinous dorsal. The maxilla extends to the vertical 
through the front of the eye. The length of the upper jaw equals 34 times the width of 
the interorbital space. The mandible reaches to the vertical through the hind margin of 
the eye; its length, including the fleshy tip, is 5 times the width of the interorbital area. 
The anterior nostril is smaller than the posterior; it is situated in advance of the eye one 
diameter of the eye. The posterior nostril is a narrow slit placed midway between the ante- 
rior and the eye. Strong teeth on the intermaxillary and mandible. Three large fangs 
anteriorly in the roof of the mouth; pseudobranchive well developed; no trace of gill-rakers. 
The spinous dorsal begins at a distance from the snout which equals twice the length of 
the snout; it is highest in the middle. The ninth and thirteenth spines are slightly longer 
than the third spine and more than twice as long as the twentieth, their length equaling 
one-half that of the snout. The soft dorsal is highest anteriorly, its longest ray, the fifth, 
being nearly twice the least height of the tail. The caudalis forked; its middle rays about 
one-half as long as the external rays. The anal origin is under the third ray of the soft 
dorsal, its distance from the vent 24 times the length of the dagger-shaped spine. The vent 
is directly under the end of the spinous dorsal. The anal rays are longest anteriorly, the 
fifth ray being nearly as long as the corresponding ray of the soft dorsal. The dagger- 
shaped spine in front of the anal equals one-half the least height of the tail. The ventral 
is immediately under the third spine of dorsal; its first and longest ray equals three-fourths 
of the interorbital width. The fifth ray is about two-thirds as long as the first. The pec- 
toral begins under the second dorsal spine; its length equals 24 times the width of the 
interorbital area. It extends to the vertical midway between the fifth and six dorsal spines. 

The lateral line is well developed; it descends gradually from the upper angle of the gill 
opening, reaching the median line of the body under the soft dorsal. The scales are irregu- 
lar in shape, thin, elongate, cycloid, and deciduous. 

Color, purplish. The spinous dorsal, pectorals, ventrals, and inside of mouth blackish. 

Radial formula: D. xx, 1,19+2 finlets; A. 17+3 finlets; V. 1,0; P. 15. 


TABLE OF MEASUREMENTS. 














Millimeters. Millimeters. 
Length to base of caudal (44inches).......---- 1,115 | Length of twentieth dorsal spine...--.---.---- 25 
Greatest height of body.......-.--.-- ee 138 | Length of fifth dorsal ray..-.----------------- 78 
HerehtiaGiyOnttals: 222.52 sccse eciecc ess -s-es+-s 126 | Length of last dorsal ray...........----------- 20 
Height at anal Origin... ...--+-s--s-2---+---- 112 | Length of second dorsal finlet.......---------- 28 
MeasipheimhtiOr tail s...c--22-222-c0-2secre oss. 40 | Candal, length of middle rays......-----.------ 58 
Greatest width of body-..........-..--------.- 56 | Caudal, length of external rays...-...-------- 116 
Memon twhe ade as 2s /cicisc cosas asco cas ces sess 280 | Pectoral, from tip of snout.........--.-.------ 255 
Greatest width of head.........-..----------- 62 | henothyor pec totale asec. saan oe 2-2 <n =~ = 100 
Width of interorbital area.........--.-----.-- 40 | Ventral, from tip of snout.-..-...------------- 285 
Wen tMOL SnOUt.<s+-<s<ee2-s------- 22 - secon 117 | Length of first ventral ray. 30 
ens thiomupper jaw .--z=.---25------+-+2------ 130 | Length of fifth ventral ray......-.------------ 22 
Length of mandible, with tip..--...-----.---- 203 | Vent, from dagger-shaped spine. ..---..------- 32 
Length of mandibular tip......-.-.----------- 23 | Length of dagger-shaped spine....-.---------- 20 
WMC HO TUMOR CY Oc samc Mee c-22s2 cens ct ee cease 37 Analeetrom Ven b.2s see sere os ce selen eels ate) 45 
Spinous dorsal, from tip of snout....---------- 233)| Wength of fitth analiray..<-...-<-..-2-<.---=---- 72 
Length of third dorsal spine.......----------- 55 | Length of last anal ray.......--.------------- 20 
Length of ninth dorsal spine........---.------ 58 | Length of last anal flnlet........-....-.------ 28 
Length of thirteenth dorsal spine...--...----- 58 


The type (Cat. No., U.S. N. M., 39287) was received by the National Museum from Mr. 
W. A. Wilcox, agent of the U. 8. Fish Commission at Gloucester, Mass., and was caught by 
Capt. Thomas Thompson, schooner M. A. Baston, on Le Haye Bank, in 125 fathoms. 
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It is 44 inches long to the base of the middle caudal rays. 1t 1s more nearly related to 
lepidopoides than to any other species; in fact, it is not very closely related to any of the 
others. If we may trust the figures and descriptions of 7. lepidopordes our new species has 
a larger number of dorsal spines and rays and a much smaller number of dorsal and anal 
finlets. 1. lepidopoides is said to be uniform silvery, the back somewhat plumbeous and 
the fins gray. Our species is uniformly purplish brown, the spinous dorsal, pectorals, ven- 
trals, and inside of the mouth blackish. 


RUVETTUS, Cocco. 
Ruvettus, Cocco, Giorn. Sci. Sicilia, xu, 1829, 2.—GIL, Proc. Acad. Nat. Sci., Phila., 1862, 126. 

Body fusiform and somewhat elongated. First dorsal with lessthan 25 spines. Spinous 
dorsal continguous to the soft, variable. Pectorals equidisant from the back and breast, or 
nearer the latter. Abdomen keeled. Tail not keeled. Ventrals 1, 5. Dorsal and anal 
finlets developed. Dorsal and anal finlets 2. Lateral line obsolete. Skin with bony, 
oblique tubercles. 

There have been two supposedly distinct forms described, one the Ruvettus pretiosus 
from the eastern Atlantic and the Mediterranean, and one, the Thyrsites scholaris of Poey, 
from Cuba. It is probable that Dr. Giinther is right in believing them to be identical, al- 
though no one except Poey has examined this accidental form, and the two have never been 
placed side by side. 

Ruvettus is no doubt similar in its habits to the closely-related Thyrsitops, which de- 
cends below the hundred-fathom line. 


RUVETTUS PRETIOSUS, Cocco. (Figure 210.) 
Ex Escouar. 

Ruvettus pretiosus, Cocco, in Giornale di Scienze per la Sicilia, xLi1, 1829, 21; Nuov. Giorn. Lett. Pisa, fase. 
LXXUI.— BONAPARTE, Fauna Italica, Pese., pl. xLu.—CaPELLo, Jorn. Acad. Sci., Lisbon I, 260; Cat. 
Peixes, Portugal, 1880, 16.—GiLL, Proc. Acad. Nat. Sci., Phila., 1862, 126.—Pory, Synopsis, 363; Enumer- 
atio, 74.—STEINDACHNER, Sitzb. Ak. Wiss. Wien., 1867, 102. 

Thyrsites pretiosus, GUNTHER, Cat. Fish. Brit. Mus. m1, 1860, 351; Challenger Report, xx11, 268.—CANESTRINI, 
Pesci @ Italia, 189.—G1GLIoLt, Elenco, 84. 

Tetragonurus simpler, Low8, Proc. Zobdl. Soc., London, 1833, 143. 

‘ Aplurus simplex, Low®, Trans. Zoél. Soc., London, u, p. 180. 

Rovetus Temminkii, CANTRAINE, Giorn. Sci. et Litt. Pisa, 1883 (fide Poey.) 

Rovettus Temminkii, VALENCIENNHS, in Webb and Berthelot, Poiss. Canar., 52, plate. 

Acanthoderma Temminkii, CANTRAINE, Journ. Acad. Sci. et Belles-Lettres, Bruxelles, 1835, x, pl. 1. 

Thyrsites acanthoderma, Low8, Proc. Ziol. Soc., London, 1839, 78. 

Thyrsites scholaris, Powy, Memorias, Hist. Nat. Cuba, 1. 1854, 372, pl. xxxu, fig. 1; 2-11, p. 16; Repertorio 
Fis. Nat. Cuba., 11, 13. 

A Scombroid, with elongate, fusiform, somewhat compressed body; its height is equal 
to one-sixth of its length (without caudal); the length of its head about one-fourth. Ab- 
domen with a denticulated keel. Body covered with bony plates, remote from each other, 
and armed with spines. No lateral line. The maxillary extends beyond the vertical from 
the posterior margin of the orbit. First dorsal fin composed of 15 spines, 18 rays, and 2 
separate finlets; the spinous portion received in a furrow. The second dorsal nearly simi- 
lar and opposite. Two detached anal finlets. Caudal strongly forked, the upper lobe the 
largest. Color, above, blackish brown; below, dull white, the bony scutes being whitish 
in color. 

Radial formula: D., xv+1841+41; A. 174141; P.15; V.1,5; C.9+48; B. vu. 

This form, first described from the Mediterranean, oceurs about Sicily; here it is so rare 
at the present time that it does not appear to have a common name among the fishermen, 
though Canestrini says that its flesh is delicious. Bonaparte refers to it as. Rovetto, and 
the fishermen of Catania call it Pesci Ruvetto. Dr. Anastasio Cocco first described it from 
Messina. Giglioli has observed it at Genoa, Naples, Palermo, Malta, and Spalato (Dalma- 
tia) and at Nice. It was subsequently found by Lowe at Madeira, and by Webb and Ber- 
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thelot at the Canaries. It occurs rarely on the Portuguese coast, where it is called Esco- 
lar, and doubtless also in Spanish waters. About the Canaries the fish is known as the 
Escolar, a name which is said to be applied to members of the family Gadide by Spanish 
fishermen. The Escolar occurs in great schools about the Canaries in winter, and the 
fishermen capture it with hook and line at a depth of a hundred fathoms or less, and its 
flesh is highly prized. Cantraine states that it is taken at considerable depths about 
Malta. Lowe found it at Madeira at depths as great as 300 and 400 fathoms. It was found 
by Poey in the waters of Cuba before 1854. Poey tells us that it is rarely seen in the 
markets because of the difficulty attending its capture, for it can be caught only at a depth 
of 300 fathoms on dark nights in September and the early part of October. Poey further 
states that when one of these fishes is brought to the surface it appears to be surrounded 
by a globe of phosphorescent light. The Cuban fishermen go “a scholaring ” (4 escolarear) 
after the fishing for the Spearfish (Tetrapturus) has ceased, and before that for the Red 
Snapper (Lutjanus aya) begins. According to Canestrini it grows to the weight of 100 
pounds in Sicilian waters. 

In 1891 a specimen (No. 43746, U. S. N. M.) 49 inches in length, was taken on Georges 
Bank, in about 41° 40’ N. lat., 67° 44’ W. long., in September. It was obtained by the 
schooner M. A. Baston, Capt. Thomas Thompson, of Gloucester, and was sent by the 
captors to the U.S. Fish Commission. Another individual, 6 feet long, was taken from 
the same region a few weeks later. This also was sent to the Fish Commission, and was 
transferred to the National Museum, where its skeleton is preserved. 


NESIARCHUS, Johnson. 


Nesiarchus, JOHNSON, Proc. Zobl. Soe., London, 1862, 173. 

Body elongate, compressed, covered with small seales. Hye of moderate size. Several 
strong fangs in the jaws; palate toothless. First dorsal fin with about 20 spines, separate 
from the second. No detached finlets. Ventrals small, thoracic. Caudal fin present. A 
dagger-shaped spine behind the vent. 





NESIARCHUS NASUTUS, 


The only species is NV. nasutus, obtained at Madeira in L862, by Johnson, and which has 
since been captured in deep water off Portugal. 


NESIARCHUS NASUTUS, JOHNSON. Q 


Nesiarchus nasutus, JOHNSON, Proc. Zobl. Soc. London, 1862, 173, pl. Xxu.—Gintuer, Challenger Report, 
XXII, 1887, 37. 

Prometheus paradoxrus, CAPELLO, Jorn. Se. Acad. Lisbon, 1, p. 260, pl. Iv, fig. 5; m1, p. 154; Cat. Peix., 
Portugal, 1880, 16.—STEINDACHNER, Sitz. Ak. Wiss. Wien, 1887, 103, 


Body very elongate, covered with small, deciduous, cycloid scales, conspicuously marked 
with concentric striw; its height contained 13 times in its length. Head compressed, its 
flat cheeks covered with scales. A broad groove between the eyes and on the snout. 
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Length of head in total 42. Eye below the dorsal outline, its diameter contained 94 times 
in the length of the head; the interorbital space slightly greater than the diameter of the 
eye. Length of snout 44 times the diameter of the eye; snout terminated by a large, coni- 
eal, cartilaginous process, projecting far beyond the jaw. Mandible with a similar but 
longer cartilaginous process, these projections giving to the head somewhat the aspect of 
Sphyrena. Mouth large. Dorsal fin inserted in advance of the base of the pectorals, rising 
from a groove; its spines weak, distant and grooved, but not tuberculated; higher behind 
than in front. The second dorsal is separated from the first dorsal by a distance equal to 
about one-fifth of the length of the head; the second dorsal is high, subtriangular in front, 
its fourth and fifth rays the Jongest; the last 4 or 5 rays are short and much branched, the 
last being elongated. Anal preceded by a stout, broad, two-edged spine, placed opposite, 
similar in shape to the second dorsal. Pectorals pointed, inserted in the median line of the 
body. Ventrals thoracic, close together, slightly behind pectorals; small, composed of a 
spine and 4 soft rays, the length of the first and longest ray one-eleventh that of the head. 
Jaudal well developed, furcate, very broad below. The lateral line descends from the 
shoulder to the middle of the body, thence straight to the caudal. Color, plumbeous, with 
black fins; peritoneum black. 

Radial formula: D. xx, 21, 11; A.1,22; P.13; V.14; B. vit. 

A single specimen, 364 inches in length, was taken in April, 1862, off the coast of 
Portugal. Itwas again taken by Capello off Lisbon and Setubal in October, 1877. Capello 
says that though very rare it is known to the Portuguese fishermen, who do not distin- 
guish it from Aphanopus carbo, calling them both by the common name, Peixe espado preto. 


EPINNULA, Poey. 


Epinnula, PoEY, Mem. Hist. Nat. Cuba, I, 1854, 369, 371.—GUNTHER, Cat. Fish. Brit. Mus., 1, 349.—GILL, 
Proc. Acad. Nat. Sci., Phila., 1862, 126. 

Body fusiform and moderately elongated. First dorsal with less than 25 spines. 
Spinous dorsal continuous with the soft. Pectorals equidistant from the back and breast, 
or nearer the latter. Tail not keeled. Ventrals, 1,5. No finlets. Lateral line present, 
double. 

EPINNULA MAGISTRALIS, Pory. (Figure 211.) 

Epinnula magistralis, PoEY, Mem. Hist. Nat. Cuba, 1, 1854, 369, pl. xxxu, figs. 3,4; Syn. Pisce. Cubensium, 
364: Enumeratio Pisc. Cubens, 75.—GtUntTuerr, Cat. Fish. Brit. Mus., 1, 349.—G1LL, Proc. Acad. Nat. 
Sci., Phila., 1862, 126. 

A Scombroid with body subfusiform, somewhat compressed. Scales minute, delicate, 
deciduous. Vertical fins scaleless. Ventral fins behind the pectorals. Upper maxillary 
extends to below the middle of the orbit. Operculum with an obtuse angle. Dorsal and 
anal nearly equal in length, but the anal somewhat the shorter. Caudal furcate, the lower 
lobe the smaller. Ventral under the lower angle of the pectoral. Coloration bluish, lighter 
on sides and belly, fins reddish brown, dorsal opalescent, iris white. 

Radial formula: D. xv, I, 16; A. 11,13. V. 1, 5; P. 1-14; C. 8+ 7; B. vir; Pyloric 
ceca, 10. 

Poey’s Lpinnula magistralis was known from a single specimen, 980 millimeters Iong, 
obtained at Havana in September, 1853. It was not known to the fishermen, and nearly 
forty years have elapsed since its capture. Everything would seem to indicate that it is a 
dweller in the depths of ocean adjacent to Cuba. 

The Albatross obtained a specimen (U. S. N. M., No. 37238), in the Caribbean Sea in 
1885. 

NEALOTUS, Johnson. 
Nealotus, JOHNSON, Proc. Zod]. Soe., London, 1865, 434 (type, N. tripes, Johnson). 


Body elongate, much compressed, incompletely covered with delicate scales. Cleft of 
the mouth deep. Small teeth in the jaws and on the palatine bones; none on the vomer. 
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First dorsal (composed of about 20 spines) continuous, extending to the second; finlets 
behind the dorsal and anal; a dagger-shaped spine behind the vent. No keel on the tail. 
Caudal fin well developed. Ventrals reduced to a spine each. Seven branchiostegals. 


NEALOTUS TRIPES, Jonnson. 


Nealotus tripes, JOHNSON, Proc. Zool. Soc., Lond., 1865, 434.—Giintuer, Challenger Report, xx, 1887, 35. 

Body very elongate, with afew large, deciduous, simple scales of delicate structure 
here and there upon its surface. 

The height of the body is contained 93 times in its length; the length of the head 44 
times. Head flattened above, concave in the interorbital region, with four low ridges, the 
inner pair of which inclose an elongate, diamond-shaped space; lower jaw longest. 

Eye round, lateral, its diameter equal to one-fifth of the length of the head; length of 
the snout is 1% times the diameter of the eye; opercle with two obtuse projections behind, 
separated by a notch. 

Spinous dorsal inserted in front of the root of the pectoral, its height slightly greater 
than half that of the body; its length less than half that of the body; placed in a groove, 
supported by twenty-one simple slender spines; the second dorsal is placed close behind the 
first, not so high and less than half as long, with nineteen rays, and followed by two finlets. 

The pectoral origin is under the angle of the opercle; its length is equal to that of the 
second dorsal fin. The spines representing the ventrals are inserted close together under 
the hinder part of the roots of the pectorals; their length about one-fourth of the height of 
the body. These spines are longitudinally grooved, and each appears to consist of two or 
three spines coalesced together. 

Vent very slightly postiredian; a flat, dagger-shaped spine, longitudinally grooved, 
half as long as the height of the body, inserted close behind the vent. The anal fin is 
inserted behind this spine at a distance about equal to its length, and is opposite to, but 
rather shorter than the second dorsal. Caudal fin deeply furcate. 

The lateral line descends obliquely from above the opercle to the middle of the length 
of the fish, and then continues with a gentler obliquity along the posterior part of the 
body to the tail, where it is inserted at one-third of the distance from the ventral to the 
dorsal outline. 

Radial formula: D. xxr | 19 | u; A.18 | 11; P.13; V.1. 

This species closely resembles Promethichthys atlanticus, from which it may be dis- 
tinguished by the dagger-shaped spine in front of the anal fin, by the greater number of 
spines in the first dorsal—21 instead of 18—by the smaller number in the second dorsal— 
19 instead of 21—and by the longer anal, which has 18 instead of 16 spines. It also has 
the ventral spines under the posterior angle of the pectorals, instead of in advance of 
them, and has its lateral line descending more gently. 

From Nesiarchus it is distinguished by its ventral fins and by the absence of the ear- 
tilaginous prolongations of the jaws. 

“This fish,” remarks Giinther, ‘‘was known from a single example, 10 inches long, 
obtained at Madeira in the month of December, and has been fully described by Johnson. 
The Challenger collection contains a very young specimen, only 33 millimeters long, which 
agrees so well with Johnson’s description that it no doubt belongs to the same species. Only 
the dagger-shaped postanal spine is shorter than the ventral spines, and also the separation 
of distinct finlets can not be clearly made out, as might be expected in so young an exam- 
ple. It was brought up in the dredge at Challenger station 40, in lat. 84° 51’ N., lon. 68° 
30’ W., where the dredge had reached a depth of 2,675 fathoms. However, no part of the 
organization of these Trichiuroids indicates that they descend to so great a depth, w hilst, 
on the other hand, young Trichiuroids are not rarely found near the surface. It is, there- 
fore, much more probable that this small fish entered the dredge shortly before it came to 
the surface.” (Giinther.) 
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PROMETHICHTHYS, Gill. 


Prometheus, Lowe, Trans. Zobl. Soc., London, 11, 181; Proc. Zobl. Soc., London, 1839, 78; Fishes of Madeira, 

141.—GILL, Proc. Acad. Nat. Sci., Phila., 1862, 126. 

Promethichthys, Gitt, Mem. Acad. Nat. Sci., vi. 1893. 

Scombroids with elongate, slender, fusiform body, long spinous dorsal, pectorals com- 
paratively low, caudal without keels, ventrals represented by a pair of minute spines, 
finlets above and below, two in number, no dagger-shaped spine behind vent. Preoper- 
culum unarmed. Lateral line descending in strongly oblique line, below the front of the 
spinous dorsal. 


PROMETHICHTHYS PROMETHEUS (C. & V.) GILL. 





THE BERMUDA CATFISH. 


Gempylus prometheus, WEBER and BERTHELOT, Poissons, Iles Canar., 51, pl. xt.—Cuvier and VALENCIENNES, 
Hist. Nat. Poiss., vu, 213, pl. 222 (Saint Helena, Quoy and Gaimard). 

Thyrsites prometheus, GUNTHER, Cat. Fish. Brit. Mus., 1, 351; Challenger Report, xx1, 1887, 268. (Madeira, 
Rey. R. T. Lowe.)—Goopkg, Amer. Jour. Sci., xtv, 1877, 291 (occurrence in Bermuda). 

? Gempylus prometheus, CUVIER and VALENCIENNES, op. cit., 213, pl. 222. 

Prometheus atlanticus, Low®, Trans. Zool. Soc. London, U, 181; Proc. Zod]. Soc., 1839, 78; Fishes of Madeira, 
I, 141, pl. xx.—GILL, Proc. Acad. Nat. Sci. Phila., 1862, 126.—Pory, Synopsis, 364; Enum. Pise. Cuben- 
sium, 74. 

?Gempylus Solandri, CUVIER and VALENCIENNES, op. cit., 215 (on description by Solander of individual 3 
feet long from New Holland). 

Promethichthys atlanticus, Gill. loc. cit. 

Height of body one-eighth of its total length; length of head two-ninths. Lateral line 
curves downward under origin of first dorsal. Ventral represented by a single spine in 
advance of the pectoral. 

Radial formula: D. 18 | 21411 (11); A. 16 | 1 (rt); V. 1. 

olor, silver gray, the spinous dorsal darker. 

This fish, the ‘* Coelho” or Rabbit Fish of Madeira, lives habitually at the bottom, and 
is taken at most seasons at a depth of from 100 to 300 or 400 fathoms, and in the summer 
months, according to Lowe, it is generally one of the commonest and cheapest fishes in the 
market, where it is sold in bundles, chiefly to the Portuguese. It breeds in August and 
September, and attains a length of 30 millimeters. 

Several specimens were obtained in Bermuda in 1877 by Dr. Goode. The fishermen 
obtain it at a depth of 60 to 100 fathoms, and it is known to them as the “Catfish.” 


DICROTUS, Giinther. 


Dicrotus, GUNTHER, Cat. Fish. Brit. Mus. 1, 1860, 349. (Type, D. armatus.) 

Body rather elongate, compressed; cleft of the mouth wide. The first dorsal continuous, 
with the spines of moderate strength, and extending on to the second; finlets none. Ven- 
tral reduced to a long, crenulated spine. Preoperculum with several spines at the angle. 
Body naked. Several strong canines in the jaws; minute teeth on the vomer and the 
palatine bones. No keel on the tail. Seven branchiostegals. Pseudobranchize. 

The fishes assigned to this genus are always small. They will perhaps prove to be the 
young of Prometheus or Gempylus. 


DICROTUS ARMATUS, GinrTHER. 


Dicrotus armatus, GUNTHER, Cat, Fish. Brit. Mus., 11, 1860, 349. 
The height of the body is 64 in the total length, the length of the head 3} The maxillary 
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reaches to below the anterior margin of the eye; preoperculum with two spines at the angle; 
operculum terminating in two obtuse points, separated by a notch. The dorsal spines are of 
moderate strength, and tubercular; the second to the fifth are the longest, and as high as 
the body; the posterior ones gradually decrease in length; caudal forked; anal spines 
short; pectoral of moderate length. Each ventral spine is inserted in advance of the pec- 
toral; it is tubercular, very long, its length being equal to the height of the body. The 
vent is situated far backwards, and its distance from the head is more than the length of 
the latter. Scales apparently none; lateral line bent downwards anteriorly. Uniform sil- 
very. 

Radial formula: D. 18 | 18; A. 32;; V. 1. 

The specimen described by Giinther is only 24 inches long, and apparently young. 


DICROTUS PARVIPINNIS, Goopr and Bran, n. s. (Figure 212.) 


The steamer Albatross captured several examples of a species of Dicrotus in the western 
Atlantic. One at station 2537, N. lat. 39°56! 45”, W. lon. 70° 50’ 30’; another at station 
2542, N. lat. 40° 00! 15”, W. lon. 70° 42/ 20”, and a third at station 2691, N. lat. 34° 39/ 
15”, W. lon. 75° 33/ 30” off Cape Hatteras. The first two were obtained in excursions off 
Newport, R. I. The example from station 2601, measuring nearly 1 inch in length, is 
referred to in the description, the other two not being at the present time accessible to us. 
We are led to refer this individual to the genus Dicrotus because of the absence of a dagger- 
shaped spine behind the vent and because of the similarity in the number of dorsal spines. 
we assume that Dicrotus of Giinther is the young of Promethichthys atlanticus. Our spe- 
cies resembles very strongly the illustration by Dr. Liitken, in “Spolia Atlantica” of Nea- 
lotus tripes, and as there is no indication of the presence of a dagger-shaped spine even in 
an example of nearly 1 inch in length we can not believe that our individual belongs to Nea- 
lotus; it possesses the characters of Dicrotus much more nearly and we shall refer to it under 
that name. The length of the individual described is 21 millimeters to the base of the 
caudal. The greatest height of the body (34 millimeters) is contained 6 times in the standard 
length. The least height of the tail is one-half the length of the eye. The length of the 
eye is one-half the length of the postorbital part of head and somewhat more than one-sixth 
of the totallength of the head. The length of the head (9 millimeters) is contained 24 times 
in the standard length. The upper jaw reaches to the vertical from the front of the orbit, 
and the lower jaw to below the beginning of the postorbital third of the orbit. The nostrilis 
placed in front of the eye a distance equal to two-thirds the length of the eye. Three large 
fangs in the upper jaw, a large fang near the tip of the lower jaw, and 8 smaller teeth. 
Three weak diverging spines on the border of the preopereulum. The dorsal originates at a 
distance behind the eye about equal to one and one-half times the length of the eye, or about 
over the middle of the operculum. The spines are all serrated; the first five are about 
equal, their length nearly equal to that of the postorbital part of the head; they diminish 
gradually in size from the fifth, and the last is only about one-half as long as the eye. The 
longest ray is scarcely more than two-thirds as long as the eye. The anal origin is under 
that of the soft dorsal. The length of the anal base is about one-half that of the snout. 
The soft dorsal base is not much longer than the anal base. The first anal spine is one-third 
as long as the eye; the second spine is one-third as long as the soft dorsal base. The long- 
est anal ray is two-thirds as long as the eye. The ventral origin is under the sixth spine 
of the dorsal; the spine is strongly serrated; its length equal to that of the ninth dorsal 
spine, slightly more than one-eighth of the standard length. The ventral contains, also, 
either a single bifid ray or two simple rays. The pectoral origin is under the third spine 
of the dorsal. The length of the fin is one-fourth the length of the head. The caudal is 
moderately forked; the middle rays one-half as long as the snout and about two-thirds as 
long as the external rays. 

Radial formula: D. xxi, 11; A. 1, 8; P.12; V.1, 1, or 1, 2. 

Color silvery; caudal peduncle and top of back at base of dorsal brownish. 
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Subfamily GEMPYLINA. 


Secombridie with very elongate, compressed body, and elongate, spinous dorsal, which 
is continuous with the second dorsal. Caudal not carinate. Pyloric ceca few. 
In this subfamily is a single genus and a single species. 


GEMPYLUS, Cuvier and VALENCIENNES. 


Gempylus, CUVIER and VALENCIENNES, Hist. Nat, Poiss., vu, 207. 

Scombroidea with very elongate, slender, compressed body. Scalesalmost absent. Spi- 
nous dorsal very long, with thirty or more spines, continuous with the second; six finlets 
above and below. Ventrals minute, almost rudimentary. Caudal not keeled. Several 
strong teeth in the jaws. Pylorie ceca not numerous. 


GEMPYLUS SERPENS, Cuvier and VALENCIENNES. 


Scomber serpens, SOLANDER, MSS. 

Gempylus serpens, Cuv. and VaL., Hist. Nat. Poiss., vit, 207 (Antilles, from M. Plée).—Cuvier, Régne 
Animal, I1L., Poiss., Pl. xix, Fig 2.—Gtnruer, Cat. Fish. Brit. Mus., 1, 1860, 350; Challenger Report, 
xx11, 1887, 41, and in Garrett’s Fische der Siidsee, Hamburg, 1873, 1, 106, Taf. Lxvint, Fig. B. 

Gempylus coluber, CUVIER and VALENCIENNES, loc. cit., 211. (Otaiti, coll. by Garnot and Lesson.) 

Lemnisoma thyrsitoides, Lesson, Voyage Coquille, Poiss., 160. 





GEMPYLUS SERPENS. 


A Gempylus with the ventrals reduced to a pair of very smallspines. The height of the 
body is contained from 15 to 17 times in its own length; the length of the head from 5 to 
54 times in the same distance. Body sealeless. Color uniform, the upper part of the dor- 
sal fin black. 

Radial formula: D. xxx—xxx1, 12-13, v1; A. 111, 12, VI. 

Pylorie cea, 9-10. 

Giinther considers all known forms of this genus as belonging to a single species, includ- 
ing G. coluber, C. & V., the Pacifie form, which he has figured in his Fische der Siidsee, pl. 
LXVIII, fig. B. It has been rarely obtained at the Canary Islands, in the Caribbean Sea, 
and near the Society and Sandwich Islands. It is generally believed to be an inhabitant of 
great depths. 


Family LEPIDOPID4:. 


Lepidopodide, GILL, Standard Natural History, 01, 1885, 206. 
Lepidopide, GiLL, MS. 

Scombroidea with elongate band-shaped bodies, a continuous or subcontinuous long 
dorsal, a comparatively short anal, preceded by a considerable number of short detached 
spines, no finlets, and a distinct forked caudal. Pectorals with some inferior rays longest. 
Ventrals rudimentary or absent. A spine, or scute, or pair of scutes behind the vent. 
Seales absent. Lateral line conspicuous, sinking rapidly anteriorly. Teeth lanceolate in 
jaws, Sometimes larger in front. No teeth in palatines. Air bladder present. Gill mem- 


ans 
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branes separate, free from isthmus. Gills four, with a slit behind the fourth. Abdominal 
and caudal vertebre numerous. Pyloric ceca in large numbers. 


KEY TO THE GENERA OF LEPIDOPID. 


I. Dorsal continuous. Teeth on palatines. Ventrals present, scale-like, rudimentary. No post-anal spine 

LEPIDOPIN.© 

A. Body high. Head with crest. Teeth in jaws lanceolate in single rows. Pectorals broad, furcate. 
Ventrals inserted considerably behind pectorals. 

1. Head rather long, with lateral occipital crests converging anteriorly. Orbit near to profile. 

Maxillary curved and upper jaw shorter than lower............----.-.---.----- LEPIDOPUS 

2. Head rather short, high, compressed above into a trenchant edge. Profile convex, declivous, far 

from orbit. Mouthsomewhatoblique. Maxillary straight. Jaws equal....EVOxXYMETOPON 

B. Body low. Head crestless. Anterior teeth long, compressed, posterior ones acicular; a few minute 

teeth outside of anterior long ones. Pectorals slender, rounded. Ventrals under root of 


pectorals. 
1. Head rather long, depressed, with orbits encroaching upon profile. Maxillary curved. Lower 
NAW OD LO OCH Senne rate ea camiete ae ce cake Sota cee lee nce cee isee see cieceneccses BENTHODESMUS 
II. Dorsal in two subequal portions, closely contiguous. No teeth on palatines. Ventrals absent. A 
ool Uc ospOSu- aa DINO was so see seamen cee oe Saeeeae eliee eee tena ee APHANOPIN- 
A. Head long, pointed. Eye very large, not close to profile. Upper jaw slightly curved, lower slightly 
PLOJOCUM Pasacaaanemesciveeclseicesesiscslemce See eee ee creer eens eee eecisivnetecies APHANOPUS 


LEPIDOPUS, Gouan. 


Lepidopus, GoUAN, Historia Piscium, 1770, 185.—Cuvier and VALENCIENNES, Hist. Nat. Poiss, vin, 218.— 
GUNTHER, Cat. Fish. Brit. Mus. u, 1860, 342; Challenger Report, xx11, 1887, 37. 
Vandellius, SHaw, Zodlogy, Iv, p. 199. 
Ziphotheca, MONTAGU, Wern. Mem., I, 82, Pls. 1-111; 1, 432. a 
Body very elongate, band-like, scaleless; head pointed, with lateral occipital crests con- 
verging anteriorly; cleft of the mouth wide, the jaws being armed with strong lanceolate 
teeth in a single series, larger ones in front; a series of minute teeth on the margins of the 
palatines. Nodules oblique. Eyes large. Along the whole of the back one single dorsal 
fin; anal spines numerous, but minute or hidden beneath the skin; no post-anal spines; 
caudal well developed; ventral fins rudimentary, inserted behind the pectorals. Two post- 
anal scutes. Eight branchiostegals; air-bladder present. Pyloric ceca somewhat numer- 
ous. Type, Lepidopus Gouani, Bl. 


LEPIDOPUS CAUDATUS, (EUPHRASEN), WHITE. (Figure 213.) 


Trichiurus caudatus, EUPHRASEN, Stockh. K. Vet. Acad. Nya. Handl., 1788, 1x, 52, Tab. 9, Fig. 2. 
Lepidopus caudatus, Wuirr, List of Brit. Fishes, 1851, 32.—Ginruer, Cat. Fish. Brit. Mus. 1, 344 (with 
extended synonymy). 

Height of the body 154 in the total length, the caudal deeply forked. Anal spines in 
great number—minute, if visible. Color, uniform silvery. 

Radial formula: D. 102-104; A, 24-5. 

Cee. Pylor. 23. Vertebrie 41471. (Giinther.) This form has been taken many times 
during the century, from Norway to South Africa, and the Mediterranean. It evidently lives 
at considerable depth and comes rarely to the surface. It has not been found in the West- 
ern Atlantic. A specimen was obtained by John Xantus de Vesey at Cape St. Lucas, and 
the species is also known as the “Frost-fish,” about Tasmania and New Zealand, where, 
according to Lendenfeld, it oceurs periodically in great numbers, evidently coming up from 
the depths to deposit its spawn near the shore.! 


EVOXYMETOPON (Poey) Gill. 
Evoxymetopon, (Powy,) GILL, Proc, Acad. Nat. Sci., Phila., 1865, 228. 
Body very elongate, band-like; head with the supraocular portion compressed into a 


trenchant edge, and the upper profile abruptly descending towards the end of the snout; 
eye of moderate size, much below the upper profile. Cleft of the mouth wide; teeth lance- 





'Zodlogischer Anzeiger, 1883, 559. 


204 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


olate, in single rows, with larger ones in front; a series of small teeth on the palatines. 
Fins as in Lepidopus. (Giinther.) 
EVOXYMETOPON TANIATUS, Pory. (Figure 214.) 
Evoxrymetopon teniatus, (Pory,) GILL, Proc. Acad. Nat. Sci., Phila., 1863, 228; Ann. Soc. Esp. Hist. Nat., u, 
1878, 77, Pl. v. 

The greatest height equals about a twelfth of the extreme length, while the head forms 
about an eighth of the same. The head is oblong, trenchant above, elevated above the 
eyes for a space considerably greater than the diameter of the eye, and decurved very 
obliquely downwards to the snout. The diameter of the orbit enters about 6 times in the 
head’s length. The first ten dorsal spines are undivided; the rest split. 

Radial formula: B. 7; D.87; A.19; C.17; P. 12. 

The color is silvery, with about six narrow reddish bands most distinct behind, the 
first on the ridge of the back and the fifth along the lateral line. (Poey.) 

The following table indicates the relative proportions of the Hvoxymetopon teniatus. 


MEASUREMENTS. 


Millimeters, 

Bixtremeslen POH: 2% riseaii=a= =e core eee cis Sea ae crepe eee eee eta ele feelers etree rete teinteterstetetstetetete eteretateretetat= ieee 100 
Body: 

Groatestiheight:.2- 22.2. a5 .c-meetiece seca cree ee eee EEE C Peas eee e Eee Eee eae encm eater 8 

Height.atianus.< =< 2-22.05 oc Bosc s Seems Seine ciesee See elt alee a eae te a erent eee alee tosteteteke 6} 

Height of tail between anus andicaudal timts: 227 eee oes reise ate etl alate tee 5 

Least height of tail .......-.-..----- wete state 5 Sie ete rete Oke eet e ee leis oe Re ee seen eee Sameer temre 4 
Head: 

Greatestilencth.2.-2-:2--5- ee ei Sse a ere eee EOE ie ae Bere ee Ee a eee eee 12 

Distance: fromsnout to nape)... 22.2 2 -o cece eae eee eee = Oe een ee eee a eeeeere eee 7 

Length:of snouts... oct ase Saisice wee eis = oe ersten a eres ayereie = Siete re aie ete eee ae = Sete ool alee eee eee 44 

Length of operculum’: oo o:c2 nasa sees oe see eee ae ee eee ee ene tere eae ofa jate ve © Sete ese 44 

Leng thi of ower jaw. 2c se ia.s = Sanh Se eet sheer ei, Salo tepe tee le orci tateintehe slo fele te poiatee an ete eee ete er ete 5 
Orbit: 

TAIN FOR co 510-55: ahetans w= totes wpa Siesta ae SE Oe eee eee ee oe eee reese a aye tate natant ena 2 

Distance fromrprofile! 25 25-22 sss bates ee aw Seo ee eee ee ee a ieee eee ele teste ie eee 24 
Dorsal: 

Height ‘at first'spine + .2-2242. 2. ssc cane cen ee ee eee le ie erie ee ce etisiete ale se enta eee eee 3 

Height at second spine: <.- 2.22. saeco csteie see ee ae eee eee eerste eae seis nee tatate etree ester elete eat 34 

Height at ray above anus ...042 2. soc cc smc occeeeeee ea eee eee eeee ke meee eee Pere ane eee 1} 

Heicht at ray between anus!and’ cand alas. 2s sees cee cee eee ec nine see Oeee ee eoae eee e eee eee 1} 
Caudal: 

Lenfthiof external Taye << -52 ==. S262 555 Seo eee eile Sena eee ee ea eee eee eee ae 3t 
Pectoral: 

Distance:from snout atupper axilla: ..o222)- score cee see octe Soe conn een ee ee nee ee eee 14 

hen gth: ssS5. case Sects ck wre beets dos bajar Pate de ote oe ee a oe Siete See SSeS eee eS eee 64 
Ventral: 

Distance from’ snout: sh ssn seen eee clsd ssc eee Aero ee e e Cee eee eee eae re eee eee 174 

Lien Gh. acces orsiscc also n)s sc peli cie o Seite eeierarece sa eee me Sa ee a 24 


A specimen obtained by Poey at Havana was presented by him to the National Museum 
(No. 5735), and a figure of it is here given. 
Evoxymetopon Poeyi, Giinther, from the Mauritius is a very closely related form. 


BENTHODESMUS, Goode and Bean. 


Benthodesmus, GOODE and Bran, Proc. U. 8. Nat. Mus., rv, 1881, 380, Pl. 11. (type, Lepidopus elongatus, 
Clarke.)—JORDAN and GILBERT, Bull. xv1, U. S. Nat. Mus., 910. 


3ody naked, much compressed, attenuate, tapering gradually from vent to base of 
caudal. Caudal peduncle very slender, supporting a small but well developed caudal fin. 
Vent considerably nearer to head than to tail. Lateral line simple, in a deep, wide furrow, 
nearly straight, in front of the vent gradually ascending to the scapular region. 

Head compressed, its upper profile nearly horizontal; snout gibbous near its end, as in 
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Lepidopus. Top of head very flat, concave between the eyes, with no occipital crest. Inter- 
orbital ridges not elevated. Eyes large, slightly postmedian. Opereulum oblong, reaching 
a little beyond the base of the pectoral fin. Nostrils horizontal, in front of the eyes. 
Supramaxillary not extending to vertical from front of eyes. Lower jaw with stout cutane 
ous appendage. 

Three very long, simple, compressed teeth on each intermaxillary in front; outside of 
these a few minute teeth, and behind them a row of large acicular teeth. In lower jaw a 
single row of moderately large acicular teeth, more numerous than in the upper jaw, largest 
in the middle of the jaw. Palatine teeth minute. 

Dorsal fin, beginning above the operculum, nearly uniform in height throughout its 
entire length, and continuous almost to the caudal. Rays very numerous (over 150 in B. 
elongatus). Anal beginning near the vent, preceded by a single seale-like appendage; 
spines very numerous (numbering with the rays about LOO in B. elongatus, all except 28 or 30 
being spines), minute and almost hidden; a short fin posteriorly. 

Caudal small, normal, forked. Pectoral inserted almost horizontally, with lower rays 
longest, and its upper outline rounded. Ventral fins represented each by a minute scale- 
like spine, inserted below the origin of the pectorals. 

Pseudobranchie present; gills 4, a slit behind the fourth. Gill-rakers short and spiny, 
in a single series on the first and second arches, almost obsolete on the third and fourth. 
(In Lepidopus caudatus all the arches are supplied with several series of rakers.) 

Benthodesmus may be distinguished from Lepidopus and Evorymetopon by the following 
salient characters: 

1. The slenderer, lower form of the body, the height of which in B. elongatus at the 
vent is one-fourth the length of the head; in Lepidopus caudatus, nearly half the length of 
the head. 

2. In the location of the vent, which is considerably nearer to the head. 

3. In the depressed form of the head, its flat profile, the insignificance of the frontal 
ridges, and the absence of the occipital crest. 

4, In the much greater number of dorsal rays. 

5. In the more advanced position of the rudimentary ventrals, which are situated in 
Benthodesmus under the base of the pectorals. 

6. In the presence of a single small postanal scute, in place of the two larger ones in 
Lepidopus. 

10. In the characteristic arrangement of the gill-rakers. 


BENTHODESMUS ATLANTICUS, GoopE and BEAN, n.s. (Figure 215.) 


Benthodesmus elongatus, GOODE and BEAN, Proc. U.S. Nat. Mus., 1v, 1881, 380-3, Figure.—JoRDAN and GIL- 
BERT, Bull. xvi, U. S. Nat. Mus., 1883, 910.—JoRDAN, Cat. Fish. N. A., 1885, 67. 

Body attenuate, its height at the vent contained four times in length of head, its width 
being about one-third of its height at the point mentioned. Length of caudal peduncle 
half of greatest height of body. Least height of tail one-third width of interorbital area. 

Length of head contained seven and a half times in length of body, its greatest width 
one-sixth of its length; its greatest height nearly one-fourth of its length; width of interor- 
bital area (on the bone) one-fourth of the height of the head. Length of snout contained 
23 times in length of head. Upper jaw not reaching to vertical from anterior margin of 
eye, and equal in length to the postorbital portion of head. Lower jaw in length equal to 
about twice the greatest height of body. Mandibular tip nearly one-third as long as the 
diameter of the eye. Eye slightly postmedian in location, the orbital diameter equal to half 
the length of the snout. 

Besides the three long teeth, there are on each intermaxillary 8 or 9 of moderate size; 
on one side many small intermediate teeth are present. The number of teeth in the lower 
jaw varies from 13 on the one side to 21on the other. 

The first branchial arch has 13 gill rakers, the longest of which measures about 2 milli- 
meters, The second arch has about the same number, while on the third there are but 6 or 
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7, very small, and present only in the angles, while in the fourth there are about the same 
number, very inconspicuous. 

The dorsal fin originates above the middle of the operculum, and at a distance from the 
snout equal to twice the length of the snout. 

The anal fin is composed of about 100 spines and rays. Owing to the mutilation of the 
specimen it is impossible to determine how many there are of each, but there are supposed 
to be about 28 rays, normally united by a membrane into a fin. 

The caudal is also imperfect, but the middle rays are seen to be about half as long as 
the remnants of the external rays. The fin is supposed to resemble in shape that of Lepi- 
dopus caudatus. 

The pectoral originates under the tip of the opercular flap. Its outline is rounded 
above instead of emarginate, as in Lepidopus caudatus. Its longest ray equals in length 
the postorbital part of the head. 

The ventrals originate at a distance from the snout equal to that of the base of the 
pectorals from the same point. They are rudimentary and represented by minute scutes, 
the length of which is 34 millimeters in the specimen before us, and about equal to half the 
interorbital width. 

Radial formula: D. 154: A. 100; P. 12; V. 1. 

Cereal appendages 8, in the specimen examined. Some, however, may have been lost, 
the abdominal viscera having been partly digested by the halibut in the stomach of which 
it was found. 

Color, uniform silvery, with traces of dark color upon head and tail. 

The type of this description, a remarkable fish, taken from the stomach of a halibut 
caught on the western edge of the Grand Bank of Newfoundland in 80 fathoms, was received 
in 1887 from Capt. Roderick Morrison, of the Gloucester fishing schooner Laura Nelson. 

Extreme length of type (No. 29116), 896 millimeters (355 inches.) 

A specimen was taken by the Albatross at station 2362, at a depth of 25 fathoms, and 
another by the Blake at station v11, off St. Kitts, in 208 fathoms. 

B. elongatus was first obtained by Mr. Clarke, who thus describes its canture: 





BENTHODESMUS ELONGATUS. 


Collected by self, Hokitika beach, October 12, 1874, and the only perfect specimen of 
some eight or ten which have come under my observation. All were in the same proportion 
as the one above described, and varied but little in size, but were generally much mutilated 
by attrition on the sand and shingly beach. 

Besides the type of the genus, Benthodesmus elongatus, Clarke, known from New Zealand, 
there is a Japanese species Benthodesmus tenuis, (Giinther), from Inosoma, Japan,! taken by 
the Chailenger in 345 fathoms, at station 232. 


APHANOPUS, Lowe. 
Aphanopus, LOW®, Proc. Zool. Soc., London, 1839, 79. (Type, A. carbo, from Madeira .—GiUnTHER, Cat. 
Fish. Brit. Mus., 1, 1860, p. 342; Challenger Report, xx, 1887, 36. 


ody very elongate, band-like, scaleless; head long, pointed; cleft of the mouth very 
wide, jaws armed with strong, lanceolate teeth arranged in single series and in common 





' Lepidopus tenuis, GUNTHER, Annals Magazine of Natural History, London, xx, 1877, 437; Challenger 
Report, Xx, 1887, 37, pl. vu, fig. B. (Type 24 inches long, from Inosoma, Japan.) 
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alveolar groove; no teeth on palatine; eye very large; back occupied bya lone dorsal fin 
divided in two subequal parts. Anal spines numerous and feeble; a dagger-shaped sain 
behind the vent. Caudal well developed, deeply clett; pectorals moderate, rounded; ven- 
trals absent; branchiostegals seven; air-bladder present. Pyloric appendages few." 


APHANOPUS CARBO, Lower. (Figure 216.) 


Aphanopus carbo, Lowe, Proc. Zool. Soc. Lond., 1839, 79.—Giinruer, Cat. Fish. Brit. Mus., 11, 1860, 343 
(with description of skeleton).—Challenger Report, xx, 1887, 37, pl. vu, fig. AA—CAPELLO, Jorn. Sci. 
Acad., Lisb., vol. 1, tab. Iv, fig. 4. 


This species has never been described, except in so far as its characters are included 
in that of the genus. Lowe’s original statement concerning it was as follows: 

Of this most curious new genus a single individual only has yet occurred. The whole 
fish is of a dark coffee color, approaching to black (‘uniform black,’ says Giinther), and has 
in form so close a general resemblance to Lepidopus argyreus, that it might well be taken 
hastily for a mere variety of that fish. 

It has been obtained only from Madeira and the coast of Portugal, where specimens 4 
or 5 feet long have, in rare instances, as stated by Capello, been caught on the long lines 
used by the fishermen for the capture of deep-sea sharks. 

‘We have no information,” writes Giinther, “as to the exact depth at which this fish 
lives, but there is no doubt that it belongs to the deep-sea fauna. The large eye, the black 
color of the body, and the thinness of the bones of the head and of the vertebra, are ad- 
ditional evidence of the bathybial habits of the fish.” 


APHANOPUS MINOR, CoLLert. 


Aphanopus minor, COLLETT, Vidensk. Selsk. Forhandl. Christiania, 1886, No. 19, 3. 

A single specimen of a silvery-gray species of dAphanopus was taken July 4, 1886, off 
the east coast of Greenland, lat. 65° N., lon, 31° W., by Captain Pedersen, of Sandefjord, 
Norway, who placed it in the University Museum at Christiania. 


The following is Collett’s diagnosis: 
Dark silvery or steel-colored. The length of the head is about 22 in the length of the 


body to the vent; diameter of the eye about 4! in the length of the head; 8 long teeth in 
the intermaxillary, the two foremost “canines” the longest; 8 teeth in the lower jaw, a trifle 
shorter; no teeth in vomer and the palatine bones. Ventrals, none; a strong dagger- 
shaped spine behind the vent. Air-bladder present; appendices pyloricie, 7. 
Length from tip of snout to the vent (in the single specimen examined) 352 millimeters. 
Radial formula: D. 41.+ ?; A?; B. vit. 


MEASUREMENTS. 

Millimeters. | Millimeters. 
RUG UUsLOM eNimetens see Scen tn lac noa= oreo cancers 352 | Length of intermaxillary ..........-...-...-.-. 57 
HWGGre GRO MNOACL 2s Sce ames saeclkec senccece-ess 181 | Length of mandible... ........2...2022-- sce 82 
Length of head to tip of snout ........--.-.---- 126: | Greatest height of body......-----------:-...-. 48 
Greatest height of head (above the eyes)........ 38 | Height of body at anus ...............-..------ 10 
Hye to tip\of under jaw....--..-<.---+-+--.-..- 57 | Distance of vent from anal fin........-........- 16 
eno chon SNOW > 520- s-ce0- cesses nndaee-- 2 ses 53 | Distance of eye from nostril........-.-.....---- 8 
WWIAIMeLETOMOY Os. ec shares cctsaieseweiesessslss ee 27 | Length of pectoral..........-..-...------+2-+-- 50 
Postorbital part of head ...............-...-... 46 





' The following is Lowe’s diagnosis, as published in 1839: ‘Form as in Lepidopus, elongate, much com- 
pressed, like a sword blade, naked, but with a short keel on each side toward the tail. Muzzle and teeth 
as in Lepidopus (Gouan), but the palatines unarmed. Dorsal fins 2, nearly equal. Anal fin as in Lepi- 
dopus (but with a strong, sharp spine instead of a scale before it), a little behind the vent. No trace or rudi- 
ment of ventral fins,” 
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Family TRICHIURIDA. 


Trichiurini, BONAPARTE, Catalogo Metodico, Pesci Europei, 1846, 78 (Subfam. 136). 

Trichiuroidei, BLELKER, Enum. Spec. Pisce. Arch. Indico, 1859, 64. 

Trichiurida, GUNTHER, Cat. Fish. Brit. Mus., 0, 1860, 342.—GiLL, Proc. Acad. Nat. Sci. Phila., 1863, 224; 
Arr. Fam. Fish. 1872, 8 (No. 77); Standard Nat. Hist. m1, 1885, 206. 

Scombroidea, with very elongate, compressed, scaleless body, tapering to a point, and 
without caudal. Dorsal and anal long, low, continuous, confluent posteriorly. Pectorals 
normal. Ventrals absent or rudimentary. Mouth wide; jaws armed with very strong, un- 
equal teeth. Lateral line present. Air bladder present. Gills 4, with a slit behind the 
fourth. Gill membranes separate, free from the isthmus. 

In addition to the typical genus Trichiurus, characterized by the absence of ventrals, 
there is a Chinese form, Hupleurogrammus (with a single species, #. muticus), in which the 
ventrals are represented by a pair of very small scales. 

TRICHIURUS, Linnzus. 

Trichiwrus, LINN&ZUS, Systema Nature, Ed. x, 1, 246; Ed. xu, I, 429.—Cuvirer, Régne Animal, Ed. 1, 1817, 
246; Ed. 2, 1829, 218.—Cuvirr and VALENCIENNES, Hist. Nat. Poiss, v1, 235.—GUNTHER, Cat. Fish. Brit. 
Mus. 11, 346.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 212. 

Lepturus, ARTEDI, Spec. Pise., 101.—G1Li, Proc. Acad. Nat. Sci. Phila., 1862, 120. 


Body very elongate, band-like, tapering to a fine point. Head long; cleft of mouth 
wide; teeth very strong and unequal in the jaws; teeth on the palatines, none on the 
vomer. Preorbital covering cleft of mouth posteriorly. A single dorsal along whole of 
back; anal very long, of short detached spines, minute or hidden in the skin; ventral fins 
reduced to scale-like appendages or absent; pectorals small. No caudal. No scales. 
Lateral line decurved, concurrent with the belly. Vertebrie, 394+120. Color, silvery. 

TRICHIURUS LEPTURUS, Linnzus. (Figure 217.) 
THE SCABBARD FIsH. 
Trichiurus lepturus, LINN&ZUS, Syst. Nature, ed. x, 1758, 1, 246. Ginrner, Cat. Fish. Brit. Mus., u, 346; 

Challenger Report, v1, 66; xx11, 39.—JORDAN and GILBERT, Bull. xvi, U. 8. N. M., 422. 


Trichiurus argenteus, SHAW, Zodlogy (Fishes), rv, 90, pl. xu. 
Lepturus argenteus, GILL, Proc. Acad. Nat. Sci., Phila., 1862, 126. 


A Trichiurus with long, pointed, snout whose length is about equal to that of pectoral. 
Maxillary reaching nearly to vertical from middle of eye. Length of head, 74 times its 
length; height of body, 16. 

Color silvery, with darker dorsal. 

Radial formula: D, 135; A. ca. 100. 

This is a well-known form, frequently found in shoal waters from Cape Cod to the 
West Indies, and needs no description here. 

The Challenger obtained the seabbard-fish off Inosima, Japan, at a depth of 345 fath- 
oms. Young were obtained by the U. 8. Fish Commission at station 2273, at 17 fathoms; 
2289, at 7 fathoms; 2121-2, at 31-34 fathoms. 

A commercial fishery of considerable importance exists at Jamaica. This species 
enters the estuary of the St. Johns River in Florida, and has been known to leap into row- 
boats. Linnwus wrote of it in 1758: Totus argenteus exiliens ex aqua swpé in cymbam. 
(Systema Naturie, ed. x, 1, 246.) 


Family CORYPHAZNIDZ. 


I Corifenidi, RAFINESQUE, Indice d@’ Ittiologia Siciliana, 1810, 29. 

Coryphenide, LOwk, Proce. Zod). Soc., London, 1839, 80.—Swarnson, Nat. Hist., ete., 11, 1839. 177.—Bona- 
PARTE, Catalogo Metodico, Pesci Europei, 1846, 76 (Fam. 64).—GriLL, Arr. Fam. Fishes, 1872, 8 (No. 81, 
name only).—JORDAN and GILBERT, Bull. xv1, U. S. Nat. Mus., 458, 

Coryphanini, BONAPARTE, Icon, Faun. Italica, Pesci, 1842, Introduzione.—GUNTHER, Cat. Fish. Brit. Mus., 
11, 404, 

Coryphenoidei, BLEEKER, Tentamen, 1859, xxi (Familia 101). 
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Body compressed and elongate. Teeth on jaws, vomer, and palatines. Skull with 
crest. A single, elongate dorsal; anal shorter; pectoral very small; ventrals thoracic. 
Lateral line present. Gill membranes free from isthmus. Branchiostegals 7, No pseudo- 
branchie. No air bladder. Pyloric appendages numerous. Vertebra more than 10+14, 


CORYPHANA, Linnzus. 
Coryphena, LINNZUS, Syst. Nat., ed. x, 1758, 1, 261.—Cuvirr and VALENCIENNES, Hist. Nat. Poiss., rx, 
' 268.—GUNTHER, Cat. Fish. Brit. Mus., 11, 404.—Jorp AN and GILBERT, loc. cit. 
Lampugus, CUVIER and VALENCIENNES, op. cit., 317.—GILL, Proc. Acad. Nat. Sei., Phila., 1802, 127. 


Body elongate, covered with small, cycloid seales. Cleft of the mouth >blique, the 
lower jaw projecting. Cardiform teeth on jaws and vomer and palatines; a patch of villiform 
teeth on the tongue. Skull-crest much more elevated in adult than in young. Dorsal 
many-rayed, low, extending from nape nearly to base of caudal; anal similar, but shorter; 
both without distinct spines; pectorals small; ventrals well developed, thoracic, I, 5, partly 
received into a groove in the abdomen; caudal fin widely forked. 

Liitken has reviewed in his Spolia Atlantica the species of the genus Coryphana, and an 
abstract of his conclusions is here presented: 

The genus Coryphena, the “Dolphins” as they are called by sailors, is one of those 
peculiarly pelagic in its characteristics, and it is an example, more remarkable than any 
other, of the extreme confusion which has resulted from the fact that a numbe. of really 
limited existing species has been divided into a great number of nominal species, based 
only upon differences of age and sex, individual peculiarities, different geographical locali- 
ties, carelessly made drawings, incomplete descriptions, ete., a confusion which has been 
wrongly charged to Cuvier. The mistake of separating the species into two genera, Cory- 
phena and Lampugus, has already been rectified by competent authority, and the number 
of species believed to be well founded at the same time was reduced from 19 to 6. He is now 
of the opinion that the number should not be more than 2, or at the most 3. The two time- 
honored species of Linnieus, the large Dolphin, “La Petite Dorrade” (C. hippurus), which 
reaches a length of nearly 6 feet; and the little Dolphin, “ La Petite Dorrade” (C. equisetis), 
which rarely exceeds 24 feet. In Spolia Atlantica, Liitken gives an extensive comparison 
of these two species, having special reference to the changes which they undergo with age, 
and those which, like the length of C. equisetis, are sexual; and these variations have been illus- 
trated by figures of the head, which are reproduced in this work. Most of the species de- 
scribed and figured can, according to Liitken, be very easily assigned to the two cosmopoli- 
tan species referred to, which have been often brought in by sailors, the only ones, in fact, 
from which he has been able to get material for study. Liitken hesitates in his opinion 
concerning ©. pelagica (azorica, sicula) of the Mediterranean, which has been aceepted by 
most authors who have studied the Mediterranean fauna, but which very probably does 
not differ specifically from C. hippurus; at least, he felt obliged to regard as a young speci- 
men of this species a little “ C. pelagica” from the Mediterranean, which, under that name, 
was sent to him for examination by a museum in Italy. In support of his opinion that 
there are really only two species of Coryphena, he mentions two circumstances—one, that 
Giinther, although he formally acknowledges more, actually refers all the specimens in his 
own custody to these two species and has not recognized any others; and again, that Liit- 
ken himself has been able without difficulty to divide numerous specimens of young Cory- 
phena, from 18 to 62 millimeters long, caught by Scandinavian fishermen, into two series, 
representing two species, and to refer these series to the two species before mentioned, and 
to no others, to wit, most of them to C. equisetis, and a fewer number to C. hippurus. The 
little Coryphenas are so dissimilar to the adults that it is very easy that they should have 
given rise to mistake, and thus it has happened that the young C. hippurus has been de- 
seribed by Pallas under the name of @. fasciolata. Liitken, in the work referred to, gives 
comparative descriptions of the young individuals of both species in their successive states 
and in relation to their adult forms, and gives figures illustrative of his ideas, calling at- 
tention to the fact that the greater length of the ventrals in OC. hippurus, and their point of 

19868—No, 2 14 
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origin under the pectorals less farther backward than in C. equisetis, is one of the best means 
of separating the young of the two forms, and corresponds also to one of the best distine- 
tive characters of the adult. The small individuals of both species net only have the 
preoperculum provided with spines, but also a scapular spine and supraorbital spine on 
each side. The larger specimens have the body very elongate, but are at the same time 
less thick, without being compressed, as they are in advanced age. The dorsal is rela- 
tively as low as in C. equisetis: in the adult, its origin at a point scarcely behind the anterior 
margin of the eye; in the young, above the posterior margin of the preoperculum; in those 
still younger, between the preoperculum and the opening of the gills; in C. hippurus, adult, 
aboye the posterior margin of the pupil; in the younger specimens of the same species, 
above the branchial opening, and soon. The system of coloration is a marked character 
in the different ages. 


Family BRAMIDZ. 


Bramide, Low®, Pise. Syn. Maderensium, ete. (1834); Trans. Cambridge Philos. Soc. 1836, 197.—G1LL, Arrange- 
ment Families of Fishes, 1872, 9; Century Dictionary, 659,—JORDAN and GILBERT, Bull. xvi, U.S. Nat. 
Mus.,1883, 455 (in part). 

Bramini, BONAPARTE, Catalogo Metodico, 1846, 76 (Subfam. 132). 

Brameformes, BLEEKER, Tentamen, 1859, XXII. 

Scombroids with short, oblong, compressed body. Head rounded; snout, obtuse, con- 
vex; mouth wide, oblique. Vertical fins, long, elevated, anteriorly continuous, with but 
few spinous rays. Ventrals thoracic. Teeth on vomer and palatines. An exterior row of 
strong teeth in the jaws. Premaxillaries protractile. Branchiostegals 7. Pseudobranchize 
present. 





THE POMFRET (Brama Rait.) 


A single genus Brama, of which Taractes (without spinous portion to dorsal and anal) 
is the young. 

They are strictly pelagic, and it would seem probable that they descend to considerable 
depth. 


BRAMA, Schneider. 


Brama, SCHNEIDER, Bloch’s Systema Ichthologiw, 1801, 1. 98 (type, B. atropos Schn.).—Risso, Hist. Nat.Eur. 
Mérid. m1, 433.—Cuvier and VALENCIENNES, Hist. Nat. Poiss., vi, 281.—GtNnTHER, Cat. Fish. Brit. Mus., 
01, 408.—JORDAN and GILBERT, Bull. xvi, U.S. N. M., 455. 

Taractes, LOWE, Proc, Zodl. Soc. 1863, 82.—Pory, An, Soc. Esp., v, 148.—Ginruer, Cat. Fish. Brit. Mus., 
u, 410. 

Pterycombus, Fries, Vet.Akad. Handl., 1837. 


Body compressed and more or less elevated, covered with rather small scales; cleft of 
the mouth very oblique, with the lower jaw longest. Dorsal and anal fins elongate, the 
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former with 3 or 4, the latter with 2 or 3 spines; caudal deeply forked; ventrals thoracic 
with one spine and five rays. The jaws with an outer series of stronger teeth; the teeth of 
the palatine bones and of the vomer are easily lost. Opercles entire. Seven branchios- 
tegals; air-bladder, none. Pyloric appendages in small number. (Giinther.) 

A very elaborate study of Brama has been completed by Liitken, based upon a large 
series, chiefly of young specimens. Concerning B. Raii he concludes thatit is quite cosmo- 
politan in its distribution, occurring from the Faroe Islands to the Cape of Good Hope 
and is represented by closely similar, if not identical, forms on the coast of Chili ‘B. 
chilensis and australis) and New Zealand (B. squamosa) and in the waters of Japan. He 
states that it has not yet been found in the West Indies or off the east coast of North 
America, overlooking, perhaps, the fact that Brama Raii was observed at the Bermudas in 
1880 by Dr. Goode. He considers B. orcini and B. Dussumieri and Taractes asper to be im- 
mature forms and gives a very doubtful acceptance to six species, claiming to be distinct 
from B. Raii, described from various parts of the Atlantic: 

Brama Agassizii, Poey (Mem. Hist. Nat. Cuba, 11, 1856-8, 204). Cuba. 

Brama Brevoorti, Poey (loc. cit., 206). Cuba. 

Brama Saussurii, Lunel (Revision, ete., 185, pl. m). Cuba. 

Brama longipinnis, Lowe (Proc. Zobl. Soc., 1843, 82). Madeira. 

Brama princeps, Johnson (Proc. Zodl. Soc., 1863, 38, pl. vir). Madeira. 

Brama Raschi Esmark (Forh. Vid. Selsk., Christiania, 1861). Finmark, Iceland. 

Serious discussion of these forms can not well be attempted without a large series 02 
specimens of all ages. In the meantime, it is most convenient to consider all the Atlantic 
forms as members of a single species, quite variable in the proportions of the body and the 
fins. 

B. japonica, Hilgendorf, has the snout more convex than B. Raii, shorter vertical fins, 
and smaller paired fins, and the lesser size of the scales in the axils of the pectorals. 


Family DIRETMIDA. 
Diretmide, GILL, MS. 
Scombroideans with a disciform body (suggestive of Priacanthus) preoperculum pro- 
longed downward and separating the operculum from other bones; supramaxillaries wide 
behind; a leng dorsal and anal with simple (?) rays, and ventrals thoracic. (@ill). 


DIRETMUS, Johnson. 


Diretmus, JOHNSON, Proce. Zool. Soe. Lond., 1863, 403. 
Discus, CAMPBELL, Trans. New Zeal. Inst., x1, 1879, 297. 
Gyrinomene, VAILLANT (name only), Exp. Sci. Travailleur et Talisman, 1887, 355, 18. 

Body much compressed, short and elevated, covered with small, coarsely spinous scales, 
on which no lateral line can be traced; abdomen prominent and keeled. Mouth wide, ob- 
liquely ascending, with projecting lower jaw. The jaws are armed with a very narrow 
band (which, posteriorly, becomes a single series) of small fine teeth of unequal size. The 
vomer and palatine bones are toothless. The maxillaries terminate at their upper and in- 

ner extremity in a pair of short-pointed processes, which form peculiar fang-like projections 
in the inside of the mouth in front of the vomer. Bones of the head thin, with wide, mucif- 
erous cavities, the lower limb of the preoperculum denticulated. yes very large. Dor- 
sal long, without spinous division; anal similar in form and composition; interradial mem- 
brane very fragile. Pectorals large; ventral fins thoracic, with more than 5 rays (?). 
Branchiostegals 7; pseudobranchie. (Giinther.) 
. DIRETMUS ARGENTEUS, Jonnson. (Figure 234.) 
Diretmus argenteus, JOHNSON, Proc. Zobl. Soc. London, pl. XXXVI, fig. 1.—VAILLANT, loc. cit., 355. 

The specimen from Madeira, described in detail and well figured by Johnson, was the 
only one known until the French expedition obtained another off the coasts of Morocco in 
1,105 meters. Johnson ascribed to it, although with doubt, 10 ventral rays, but the rays 
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are much confused, broken, and split down to the base, and it is fortunate that Vaillant 
has been able to make out the true ray formula to be 1,5. The spine is enlarged into a thin 
scalpel-shaped lamella and marked with numerous oblique strive. 

Giinther concluded, from the structure of the cranial bones, the immense eyes, the 
black color of the cavity of the mouth and pharynx, and also from the extreme scarcity of 
the fish, that this species belongs to the deep-sea fauna, and subsequent explorations proved 
the wisdom of his prophecy. 

Radial formula: D. 27; A. 22-25; P.18; V.I, 5. 

Giinther remarks concerning D. aureus, Campbell: 


[ should be inclined to refer this fish, which is known from four specimens, 23 inches 
long, cast up on Hokitika beach (New Zealand), to the same species as the Madeiran speci- 
men, but for the seeming absence of the enlarged ventral spine. This, of course, might be 
also accounted for by the less advanced age of the specimens. All the other differences as 
they appear in the description would probably disappear on a direct comparison of the ex- 
amples. The perforations of the interradial membrane of the dorsal and anal fins, which 
Campbell regards as an extraordinary character, may also be seen in the Madeiran type, and 
are due to the extremely delicate structure of the membrane. ‘The radial formula is D. 26; 
A. 21; BaLis 

Family PTERACLIDIDA.. 
Pteraclinw, SWAINSsON, Nat. Hist. Fishes, ete., 1839, 11, 178. 
Pteraclidide, Git, Arr. Families Fishes, 1872, 9 (No. 85). 

Scombroids with oblong or short elevated body, compressed, covered with moderate 

sized scales, Dorsal and anal high, composed of simple spines or rays. Ventrals jugular. 


PTERACLIS, Gronovius. 


Pteraclis, GRONOVIUS, Act. Helvet., vir, 44, 1772 (type, Coryphena velifera, Pallas)—CuVviIER and VALEN- 
CIENNES, Hist. Nat. Poiss., 1x, 359.—GintTueEr, Cat. Fish. Brit. Mus., 1, 2, p. 410.—JORDAN and GILBERT, 
Bull. xvi, U.S. Nat. Mus., 455. 

Body compressed, oblong, covered with moderate-sized scales. Snout obtuse convex, 
compressed. Cleft of mouth wide, oblique. Eye large. Dorsal very elongate, much ele- 
vated, extending from the forehead to the caudal, composed of filiform spines, unarticu- 
lated, triangular in form; anal similar in form and structure; ventrals jugular, of 4-6 slender 
rays. Pseudobranchie present. <Air-bladder very small. 

This is a pelagic form, widely distributed, and but sparsely represented in museums. 
The characters by which the four recognized species are separated are not of the greatest 
diagnostic importance. 

Pteraclis papilio, LOWE, was described in 1843 (Proc. Zoél. Soc., 1843, p. 83), from 
Madeira. It has 41 rays in the dorsal, and 35 in the anal. Lowe believed that the last six 
rays of the dorsal were detached from the rest. 

Pteraclis ocellatus, C. & V. (Hist. Nat. Poiss., Ix, p. 563, pl. CCLXXI) was described 
from Mozambique material. It has a few more rays in the vertical fins (D. 45; A. 42). 

Pteraclis carolinus, C. & V., was described from a mutilated specimen, 4 inches long, 
from the coast of South Carolina. 

Pteraclis velifer, the Coryphena velifera of Pallas, came from the Indian Ocean. Liitken 
has seen fit to identify with it several young individuals 7 to 15 millimeters long, taken with 
dredge by Andrea and Joersen in the Atlantic, lat. 21° 29’ N., long. 28° 36’ W. (Spolia 
Atlantica, 502 and 600, pl. rv, fig. B). 

The single specimen obtained by the Albatross agrees sufficiently well with the descrip- 
tion of P. carolinus and is assigned to that species for the present. 


PTERACLIS CAROLINUS, Cuvirr and VALENCIENNES. (Figure 218.) . 
Pteraclis carolinus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1x, 1833, 368.—GUNTHER, Cat. Fish. Brit. 
Mus., U1, p. 411.—JORDAN and GiLBeErt, Bull. xvi, U. S. Nat. Mus., p. 455. 
A Pteraclis with smaller mouth and larger scales than P. ocellatus, or P, trichyptrus, 
and with the fourth dorsal very perceptibly longer. (C. & V.) 
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Radial formula: D, 52; A. 44. 
Color, silvery. 
The type was from the coast of Carolina, sent to Paris by M. Bose. 


Family STROMATEID&. 


I Stromatini, RAFINESQUE, Indice d’Ittiologia Siciliana, 1810, 39. 

Stromateini, BONAPARTE, Catologo Metodico, Pesci Europei, 1846, 76 (subfam. of Coryphanide). 

Stromatinia, SWALNSON, Nat. Hist. Fishes., ete., 1839, 11, 177. 

Stromateina, GUNTHER, Cat, Fish. Brit. Mus., 1, 1860, 397. 

Stromateidw, GILL, Arr. Families Fishes, 1872, 8 (No. 83); Trans. Amer. Phil. Soc., 1884, 664.—JoRDAN and 

GILBERT, Bull. xvi, U. 8. Nat. Mus. 

Scombroids, with body compressed and more or less elevated, covered with small or 
minute cycloid scales. Profile anteriorly blunt and rounded. Mouth small. Premaviilaries 
protractile or not. Dentition feeble; no teeth on vomer or palatines; cesophagus armed 
with numerous horny, barbed, or hooked teeth. Gills 4, a slit behind the fourth. Gill 
membranes either free or more or less joined to the isthmus. Gill rakers rather long. 
Pseudobranchize present. Cheeks scaly. Preopercle entire or serrate. Lateral line well 
developed. Dorsal fin single, long, with the spines few or weak, often obsolete; anal fin 
long, similar to the soft dorsal, usually with 3 small spines, which are often depressible 
in a fold of skin; ventrals thoracic or jugular, normally I, 5, but sometimes reduced or 
altogether wanting; caudal fin lunate or forked. Usually no air bladder. Pyloric cea 
commonly numerous. Vertebrie more than 10+ 14. 
~The members of this family are, as a rule, surface-dwellers. Among them is the Rud- 
der fish or Log fish, Letrus perciformis, common everywhere in summer, lurking under float- 
ing spars and driftwood, and often swimming under the keels of vessels. The Harvest fish, 
Stromateus triacanthus, is also found near the surface, swimming under large Medusie. 
Apolectus is probably the young of Stromateus and Hoplocoryphis probably that of Schedophi- 
lus. In all warm seas the young of the various species of this family are sure to occur in 
the pelagic surface fauna. 


CENTROLOPHUS, Lacépéde. 


Centrolophus, LackpipE, Hist. Nat. Poiss., rv, 441.—Cuvier and VALENCIENES, Hist. Nat. Poiss., rx, 330.— 
GuNnTHER, Cat. Fish. Brit. Mus., 11, 402.—Day, Fishes of Great Britain and Ireland, 1, 110, 

Pompilus, LOWE, Proc. Zobl. Soc., London, 1839, 81. 

Acentrolophus, NARDO, Prod, Ichth. Adr., 62. 


Stromateids, with elongate body covered with minute scales. Lateral line arched an- 
teriorly. Mouth moderate or small. Teeth small, in jaws only. Vomer, palatines and 
tongue toothless. Epibranchial bone of fourth arch with long toothless processes. Dorsal 
long, continuous, without spinous division. Anal with the thir anterior rays unbranched, 
resembling feeble spines. Ventrals thoracic, moderate. Pectorals moderate. Caudal 
furcate. Bones of vertical fins scaly. Air bladder small. Pylovie appendages, nine or ten. 

This genus isrepresented by two species recorded from the Atlantic. C. pompilus (Lae.) 
C.and V., is not very unusual in the vicinity of Nice, though rare elsewhere in the Medi- 
terranean, and has occasionally been taken in the Atlantic as far north as the British Isles 
and south to Gibraltar and Madeira.  C. britannicus, Giinther, is known from a single speci- 
men cast ashore on the coast of Cornwall in 1859. Both forms are well figured by Day, 
pl. xu. The “Blackfishes” undoubtedly swim at times near the surface, but there is 
ground fer supposing that they live also at considerable depths, especially C. britannicus. 

There are other species catalogued by the Italian and French ichthyologists under the 
name Centrolophus, but none of them appear to be other than surface-swimming forms. 
They are all exceedingly rare and not well understood. 
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CENTROLOPHUS POMPILUS, (GMELIN), CUVIER and VALENCIENNES. (Figure 222.) 

Coryphana pompilus, ARTEDI, Gen. Pise., 16, syn. 29.—GMELIN; Linn., Syst. Nat., 1193.—Risso, Ichth., 
Nice, 180. 

Centrolophus pompilus, CUVIER and VALENCIENNES, IX, 334, pl. CCLXIX.—GUNTHER, Cat. Fish. Brit. Mus., 
u, 403.—Day, loc. cit.—GIGLIOLI, Elenco, 26. 

Perca nigra, GMELIN, loc. cit., 1321. 

Centrolophus niger, LACEPEDE, Hist. Nat. Poiss., 1v, 441, pl. x, fig. 2. 

Acentrolophus maculosus, NARDO, Prod. Ichth. Adr., sp. 62. 

Pompilus Rondeletii, LOWE, Proce. Zool. Soe., London, 1839, 81. 


A Centrolophus having height of body 4-5 in total length, and length of head _ 5. 
Upper maxillary extending to below anterior margin of orbit. Dorsal origin above first 
third of pectoral. Scales minute, forming sheath to basal third of vertical fins. Color, 
brown, clouded with lighter. 

Radial formula: D. 38-41; P. 21; V. I, 5; A. 23-25; C. 17. 

The Blackfish occurs in the Mediterranean and along the coasts of Europe from Spain 
to Yorkshire and Northumberland. Lowe observed it about Madeira. 

A specimen, 9 inches long, was taken off Dennis, Mass., Nov. 23, 1888, by the U.S. 
Fish Commission. 

This form is pelagic, like the pilot fishes, and is believed to be able to descend to con- 
siderable depths. 


SCHEDOPHILUS, Cocco. 


Schedophilus, Cocco, Giorn. Innom. Mess. Ann. 111.—GUNTHER, Cat. Fish Brit. Mus., 1, 412. 
Crius, VALENCIENNES, in Webb and Berthelot, Iles Canar. Poiss., 45. 

Body compressed, oblong, covered with minute scales; cleft of the mouth of moderate 
width, with the jaws equal; eye moderate; preopercular margin spiny. One dorsal, com- 
mencing behind the nape of the neck, formed by flexible spines and branched rays, extend- 
ing nearly along the whole back; anal similar to the dorsal, but much shorter. Ventrals 
thoracic (Subjugular in Sch. maculatus), formed by 1 spine and 5 rays. <A series of small 
teeth in the jaws; palate smooth. Branchiostegals 7. Pseudobranchie. 

The species of this genus are pelagic; young examples, at least, are frequently captured 
in the surface net inthe open ocean. Some of the species, however, possess structural char- 
acters which indicate bathybial habits; for instance, a singular want of firmness of the tis- 
sues, especially of the bones. (Giinther.) 


SCHEDOPHILUS MEDUSOPHAGUS, Cocco. (Figure 223.) 


Schedophilus medusophagus, Cocco, Giorn. Innom. Mess. Ann., m1, No. 7, 57.—BONAPARTE, Fauna Italica, 

Pese., C. fig.—GUnrTurr, Cat. Fish. Brit. Mus., 0, 412; Fisch. d. Siidsee, 149; Trans. Zoél. Soc., London, 

XI, 1882, 223, pl. Lxvi1; Challenger Report, xx11, 1887, 46. 

The body is strongly compressed, of an elongate, ovoid shape, its depth being con- 
tained 28 times in the total length, fins not included. The head is small, as deep as 
long, and less than one-fourth of the total length (without caudal). Interorbital space con- 
vex, broader than the diameter of the eye, which is situated immediately below the upper 
profile of the head, nearly as long as the snout, and one-fourth the length of the head. 
Snout obtuse, with projecting lower jaw and oblique mouth. Mouth-of moderate width, the 
cleft extending to below the front margin of the eye. Maxillary rather narrow, but 
widening toward its extremity. Teeth minute, implanted in a single series on the sharp 
edge of the jaws. The palate is toothless. 

The preopercular margin is armed with short spines, which usually become a little 
longer on the posterior margin; these longer spines have an oblique dorsal direction. Also 
the interoperculum is spinous, the suboperculum less so. Operculum membranous; its 
upper portion shows radiating osseous strive, which project beyond the margin. 

The gillrakers of the outer branchial arch are long, narrow, and rather widely set. 
Gill openings very wide. 
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The dorsal fin commences above the root of the pectoral and terminates at a short dis. 
tance from the caudal, the caudal peduncle being about as deep as long. This fin is rather 
low, the longest rays, behind the middle of the fin, being not erectile into a vertical position. 
The caudal fin (slightly injured) has a rounded margin, and is rather shorter than the head. 

The pectoral fin has a broad base, is more than half as long as the head, and has the 
upper rays longer than the lower. Ventrals rather small, close together, and inserted in 
advance of the pectorals. 

The entire fish is covered with minute, cycloid scales; on the head they appear to be 
present on the cheek only. The upper part of the head is covered with a thick, spongy 
skin, as in Centrolophus. 

Radial formula: D. 38-50; A. 25-29. 

The colors of a fresh fish are a pale greenish olive, marbled with darker, the markings 
being in the form of spots on the upper, and of irregular longitudinal bands on the lower 
half of the body. Also the vertical fins are spotted with blackish. The iris is nearly white, 
and a ring of small white pores encircles the orbit. 

The specimen described is 95 inches long and in good condition, with the exception of 
the lower part of the abdomen, which is lacerated and shrunk in consequence of the loss 
of the intestines. All parts of the body are in that state of softness which is peculiar to 
many deep-sea fishes.  (@iinther.) 

Adult specimens have, according to Giinther, been obtained in the Mediterranean, one 
on the coast of Ireland, and another in the South Sea, near Samoa. 

This is primarily a pelagic surface form, but it seems very possible that it inhabits the 
middle or lower strata of the ocean as well. Dr. Giinther says that itis evident that at 
least in the adult state it descends to some depths. The want of firmness in the tissues 
seems to clearly indicate it as a deep-sea fish. He hazards the opinion that the depth to 
which it may descend, probably does not exceed 100 fathoms. Calling attention to the fact 
that the young of the species are much more frequently found near the surface than the 
adult, he mentions the habit of this and similar forms of congregating around the floating 
Medusie, and also questions the accuracy of the theory that fish ever feed upon Medusie, 
since he says the fish could draw but little nourishment from these animals. As a matter 
of fact, many of our surface oceanic fishes feed voraciously upon various forms of Meduse 
and upon Salpa. We have often taken large quantities of this kind of food from the stomachs 
of various surface Scombroids, as well as from Alutera and Mola. 

Dr. Giinther’s full description, which is quoted above, is taken from a specimen obtained 
at Port Rush, County Antrim, Ireland, in August, 1878, captured in a salmon net. Mr. 
Ogilby, who sent it to the British Museum, was very much impressed by the softness of the 
flesh. “It was,” he says, “the most delicate adult fish I ever handled; so much so, that 
within twenty-four hours after its capture the skin of the belly and the intestines fell off 
when it was lifted, and it felt in the hand quite soft and boneless.” This is quoted to em- 
phasize what has been said regarding the softness of its tissues, and its similarity in this 
respect to the fishes inhabiting the abyss. 


ICOSTEUS, Loeckington. (Figure 224). 
Icosteus, LOCKINGTON, Proc.U.S.Nat. Mus., 111, 1880, 63.—JORDAN and GILBERT, Bull. XVI, U.S. Nat. Mus., 618. 


Body oblong, much compressed throughout, the head thicker than any part of the body, 
Dorsal outline rising rapidly to the origin of the dorsal fin, thence more regularly curved; 
the region at the base of the dorsal and anal strongly compressed; caudal peduncle slender, 
widened at the base of the fin. Mouth large, horizontal; maxillary narrow, reaching to 
beyond middle of eye. Teeth in jaws in one row, slender, sharp, closely and regularly set, 
those in the lower jaw largest; no teeth on vomer, palatines, or pharyngeals.  Gill-rakers 
flexible, few; gill-membranes separate, free from the isthmus. Branchiostegals 6, Pseudo- 
branchie well developed. Lateral line conspicuous, continuous, decuryed, groups of small 
spines present along its entire length. No scales anywhere on body or fins. Fins rough, 
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with small spinules; a series along each ray, dividing as the ray branches; dorsal fin com- 
mencing above the axil of the pectoral, composed of 50 to 60 rays, which are all soft and 
flexible, some of the anterior unbranched; the fin low in front, increasing in height behind; 
none of the rays more than once forked; anal shorter than the dorsal, similar to it, of 35 to 40 
rays; some of the anterior apparently undivided; caudal fin elongate, fan-shaped, the 
middle rays produced; accessory rays numerous, procurrent; pectorals with a fleshy base, 
fan skaped, the middle rays longest; ventrals thoracic, inserted just behind the pectorals, 
narrow, consisting of 1 short subspinous ray and 4 long soft rays. Air bladder large. Ver- 
tebrae numerous, the vertebral colwnn extremely flexible and soft. Cranial bones tolerably 
firm; bones of the face and opercles very flexible. The entire body is characterized by a 
want of firmness, as it can be doubled up as readily as a piece of soft, thick rag. (Jordan 
and Gilbert.) 

This genus is represented by a single species. I. enigmaticus, Lockington (Schedophilus 
enigmaticus, Giinther, Challenger Report, xx11, 46, Pl. xLtv). The exact source of the types is 
not known. They were bought in the San Francisco market in 1878, and the fishmongers 
said that they were deep-sea fish. Lockington reports a small specimen in the museum of 
the University of California, found off the coast of Washington. The fact that they have 
not since been seen shows how unusual they are, and proves that they live at great depths 
—if any proof other than their remarkable structure were required. Steindachner also 
had a specimen. 


SCHEDOPHILOPSIS, Steindachner. (Figure 416). 
Schedophilopsis, SrEINDACHINER, Sitzb. Ak. Wiss. Wien. LXxxi1t, 1881, 396; Ichth. Beitriige, x1, 4. 


Acanthopterygians having the form of the body and the dentition as in Schedophilus. 
Body scaleless, with the exception of the lateral line. Dorsal and anal fins long, the former 
beginning on the nape. Branchiostegals 6; pseudobranchie present. The fin-rays thickly 
covered with sharp, nettle-like spines, visible to the naked eye. 

The type of this genus is Schedophilopsis spinosus, Steindachner (loc. cit.), obtained 
by him at considerable depths off the coast of California, near San Francisco. The National 
Museum possesses a specimen (Cat. No. 37327) obtained by Dr. August C. Kinney, at Astoria, 
Oregon. 


ICICHTHYS, Jordan and Gilbert. (Figure 226.) 
Icichthys, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1, 1880, 305; Bull. xvi, U. S. Nat. Mus., 621. 


Body elongate, not elevated, not compressed at the bases of the vertical fins. Head 
moderate. Eyes lateral. Mouth terminal, little oblique, with small sharp teeth in one 
series in the jaws only. Premaxillaries not protractile. Gill membranes separate, free 
from isthmus; gill-rakers long. Pseudobranchie present. Branchiostegals 7. Body 
covered with small cycloid scales. Lateral line continuous, unarmed. Bases of fins with- 
out spinules; dorsal and anal fins long and low, composed of soft rays only; pectoral fins 
moderate, their bases fleshy, as in Jcosteus; ventral fins small, thoracic, 1, 5. Pyloric cece 
about 6, large. Bones all very flexible, cartilaginous. (Jordan & Gilbert.) 

Represented by a single specimen obtained at the same time and under the same cir- 
cumstances as Icosteus enigmaticus. This was described by Jordan & Gilbert under the 
name Icichthys Lockingtonii. Dr, Giinther’s catalogues it under Schedophilus (Chailenger 
Report, xxu, 46). This form is but doubtfully related to those which immediately precede. 


Family ACROTIDA. 
Acrotide, GILL, MS. 
Acanthopterygians with a long, compressed body, naked skin, long low dorsal and 
anal, large caudal on slender peduncle, no ventrals, no palatal or pharyngeal teeth, and 
humerous (about 70) vertebrae. (Gill.) 
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ACROTUS, Bean. 


Acrotus, BEAN, Proc. U.S. Nat. Mus. 1887, 631. 


Shape of body as in Jcosteus, from which it differs in the absence of ventrals and 
spiny tubercles along the lateral line, and in having an emarginate caudal. 

Head short; mouth moderate; eye small. Teeth minute, uniserial, on intermaxillary 
and mandible; vomer, palate, and pharynx toothless. Gill openings wide, the membrane 
not attached to the isthmus. Gills 4, a wide slit behind the fourth. Gill rakers short, soft, 
and flexible. Pseudobranchiew well developed. Branchiostegals 6. Vent somewhat in 
advance of middle of body. Caudal peduncle very slender. Ventrals absent. Caudal 
large, emarginate. Skin naked. Lateral line without tubercles. Bones all soft and flexi- 
ble. Size large. 

The genus is represented by a single species, Acrotus Willoughbyi, Bean (loc. cit.), de- 


scribed from a specimen nearly 6 feet in length cast upon the beach at Quinaielt Agency, 


Washington, in July, 1887. 
ACROTUS WILLOUGHBYI, Bran. (Figure 225.) 
Acrotus Willoughbyi, BEAN, loc. cit. 

The greatest height of the body at the vent is contained 34 times in the total without 
the caudal. The caudal peduncle is very slender; its least height little more than one-third 
of its length 4nd not much exceeding one-fourth the length of the head. The length of the 
head is about one-sixth of the total without caudal. The snout forms one-fourth, the eye 
one-twelfth, and the interorbital width one-third the length of the head. The mavxilla 
reaches to below the middle of the eye. The upper jaw is one-third as long as the head. 
Gill rakers 15, of which 9 are below the angle; the longest about as long as the eye. 

The origin of the dorsal has not been clearly made out; the first ray that can be seen 
without dissection is nearly midway between the eye and the end of the dorsal, but dissee- 
tion reveals 7 rays in advance of this. Thedorsal begins much nearer the head in [costeus, 
and dissection may show that rays are developed much farther in advance than we have 
been able to distinguish them. Forty-one rays have been counted in the dorsal, the longest 
of them little exceeding one-third length of head. The caudal peduncle is as long as the 
head without the snout. The caudal is large, emarginate; its middle rays four-sevenths as 
long as the external rays and two thirds as long as the head. 

The vent is at a distance from the tip of the snout equal to 5 times, and from the base 
of the caudal a space equal to 34 times the length of the head. The first evident anal ray is 
at a distance behind the vent equal to one-sixth length of head. The anal has 38 rays, the 
longest a little less than one-third as long as the head. 

The pectoral is placed close to the head and nearly in the middle of the height; its 
length is two-thirds the length of the head; it has 20 rays. 

The lateral line has a slight curve over the pectoral and becomes median about half way 
between the pectoral and the vent. Skin naked. Peritoneum very dark. 

Color chocolate brown; inside of mouth and gill openings rich, dark brown. 

The type of the species (catalogue number 39340) is 635 inches long. The viseera are 
wanting. The specimen was obtained at Damon, Wash., July 9, 1887, by Charles Wil- 
loughby. 

The following extracts from Mr. Willoughby’s letter contain additional information 
about the species: 

A few days ago I discovered a fish lying on this beach different from any that I have 
ever seen before. It seemed to be perfectly fresh and as if it had not been on shore more 
than an hour. The color of the skin seemed to have been nearly all removed by washing 
about on the sand. The [pectoral] fin and tail had been partly destroyed. The fish was 
6 feet long. The flesh of the fish is very white, fine grained, and fat. The fish in color 
and fatness resembles the black cod, Anoplopoma fimbria. The bones are extremely soft, 
so much so that the fish can not bear a weight of 5 pounds pulling on it without severing 
the head. The fish was a female, with a large roe well matured. None of the oldest Indians 
of the agency have ever seen anything like it. 
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The fish was preserved in brine, and has now become so fragile that it must be given 
to the osteologist to be prepared as a skeleton. Mr, Lucas has found in front of the rayed 
portion of the dorsal fin numerous groups of cartilaginous plates representing interneurals, 
but no rays can be found supported by them. Ue counted 70 vertebrae and observed what 
appear to be rudiments of a pelvis, but no traces of ventral fins. 


Family GRAMMICOLEPIDID&., 


Grammicolepidide, Powy, Anal. Soc. Esp. Hist. Nat., 11, 1873. 

Scombroidea, having a compressed body covered with vertical, linear scales. Mouth 
small, terminal; teeth minute, asperities on the jaws. Lateral line sinuous, unarmed. Two 
dorsals, the first very short, triangular, anal preceded by two short, stout, separate spines. 
Caudal vertebrie numerous. 


GRAMMICOLEPIS, Poey. 


Grammicolepis, Porky, Anal. Soc. Esp. Hist. Nat., II, 1878, 00.—SHuFELDT, Journ. of Morphology, m1, 1888, 
272-296, with 18 figures. 
Gramiicolepids with body deep, compressed, large eye, small mouth, head and oper- 
cula partly rugose; teeth minute, and absent from the palatines. Pectoral short and rounded. 
Dorsal, anal, and pectoral branched. 


GRAMMICOLEPIS BRACHIUSCULUS, Pory (Figure 221). 


Grammicolepis brachiusculus, PoEY, loc. cit.—SHUFELDT, loc. cit. 


The length of this extraordinary fish is 470 millimeters. The head enters five times 
into the total length of the body, and 22 times into its greatest depth. The body is much 
compressed, and quite deep. The very large eye is contained 24 times in the length of the 
head, and lacks the membrana adiposa. 

The branchial apertures are deeply cleft, but I fail to find more than four branchiostegal 
rays, without being able to assert that there may not be a greater number of them. The 
snout is short. The prefrontal, the turbinal, and the anterior suborbital are extremely hard, 
and covered with spiny rugosities. The preoperculum and interoperculum have rugose 
borders, while the remaining opercular bones are entirely so. The mouth is small, sub- 
vertically cleft; the premaxillary process is large, and is lodged in a fossa of the cranium. 
The maxillary is complicated, The teeth are simply a narrow row of minute prickles; they 
do not occur upon the vomer nor the palatines. 

The leading spine of the first dorsal series is rugose, as is the first ventral, the two 
postanals, and the external ones of the tail, which latter show the condition equally well in 
either one. 

The rays of the pectoral, second dorsal, and the anal fins are compressed, and do not 
ramify at their extremities. The pectorals are very short and rounded. On the other 
hand, the vertical fins, the dorsal, and anal are weil developed. 

The tail was injured and apparently eut; the membrane which unites its rays had dis- 
appeared; the peduncle which supports it is large, and capable of communicating a power- 
ful impulse to the act of progression. The thoracic ventrals unquestionably possess a 
rugose spine and 6 flexible ones that are branched. 

Aside from the frontal bones and the suborbitals where the skin abruptly terminates, 
and the nasal portion of the snout, all the trunk and the head is covered with scales, includ- 
ing the inferior mandible. 

The scales in no way resemble those found among the acanthopterygian fishes. Their 
length greatly exceeds their width; they have the appearance of parchment—transparent, 
brittle when dry—overlap each other, and are strengthened longitudinally by a raised 
lineal ridge. 

Their contact with each other is so extremely intimate that it lends to the skin of 
either side a very smooth appearance—so much so, that the rough borders of the scales 
would not be suspected without the aid of the fingers. 
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Thanks to the length of these scales, four, five, or six of them are sufficient to span the 
height of the trunk, one of such a series being crossed by the lateral line, where its pres- 
ence is denoted by a raised ridge. 

The leading scales on the body, above as well as below, are shorter, and where carried 
on to the head are doubly as firm as those found at the fin rays. 

Without having done more than counted the scales in a longitudinal line, [ caleulate 
that the number is considerably above 200; those of the head, although shorter, have the 
same form as those of the trunk. There are no scales upon the fins. 

The caudal peduncle develops neither a cartilaginous nor an osseous plate at its sides. 
Posterior to the anus the ventral keel is rough. 

The cranium is more cartilaginous in structure than it is osseous, except the frontals, 
which are rugose in line in the supraorbital region, and bristly in front, as are the turbinals 
and suborbitals; these latter are four in number, the last three being very slender. There 
are two supratemporals. 

The inferior mandible is characterized by several rows of minute spines upon the den- 
tary and articular elements. The vertebrie number 10 plus 36, 

The anterior neural spine is not excavated, being lofty and smooth; the five that follow 
are short and inclined backwards. The remaining ones are slender, which applies also to 
their hemapophyses. The last vertebra is without lateral spines. 

The pleurapophyses are inconspicuous, feebly developed, and have much the same size 
and shape as the epipleurals. I discover but one pseudo-interneural spine in front of the 
one that supports the first dorsal fin ray. (Shufeldt.) 

Radial formula: D. 6, 34; A. 2,33; V.1,6; P.15; C.1, 13-1. 

A single specimen of this remarkable fish was obtained by Poey, at Cuba, in 1872. 

An elaborate anatomical study has been made by Dr. Shuteldt. 


Family NOMEIDAE, Gunther. 


Nomeina, GENTHER, Cat. Fish, Brit. Mus., 11, 387. 
Nomeide, Giri, Arr. Families Fishes 1872, 10 (No. 91).—JorDAN and GILBERT, Bull, xvi, U.S. Nat. Mus., 448. 


A family of teleocephalous fishes related to the mackerels. The body is oblong, com- 
pressed, and covered with cycloid scales; the lateral line continuous and unarmed; the 
head compressed; the opercula unarmed; the nostrils double; the mouth with a lateral 
cleft, upper jaw scarcely protractile; teeth small and conical, on the palate as well as jaws; 
branchial apertures extensive; branchiostegal rays 5 or 6; dorsal more or less divided, 
and with the spinous portion shorter than the soft. The skeleton has numerous vertebrae 
(in Nomeus 16425); the stomach very numerous pyloric appendages. 

This family has been constituted for the reception of several genera, at one time referred 
to the Scombride, viz, Nomeus, Gasteroschisma, Cubiceps, Seriolella and Platystethus, The 
species are all marine, and found in tropical or warm temperate seas. The last two are 
represented only in the Australian and Polynesian waters. 


KEY TO THE GENERA. 


Ventrals long, surpassing the pectorals. 
Mouth narrow.—Ventrals long and broad, attached to abdomen. 
Teeth on jaws, vomer and palatines ..........----...0--- 20 ee eee ee ee ee ee ee eee eee eee NoMEUS 
phecthvonsjaWwSiODly. <8 2-22. aaa aa~ eco eie = seidews oe oe eee ce Shem enssseees <== . BAtilYSERIOLA 
Mouth wide. Ventrals very long, receivable in abdominal groove. New Zealand. 
[GASTEROSCHISMA | 
Pectorals long, surpassing ventrals; snout inflated; teeth SMAI = co sec cise se a oatle See e ce Sea ccc cre Ek SENES 


NOMEUS, Cuvier. 


9 


Nomeus, CuviER, Régne Animal, ed. x, 1817, 1, p.315.—CuvreR & VALENCIENNES, Hist. Nat. Poiss., 1x 
242.—GiNnTHER, Cat. Fish. Brit. Mus., 11, p. 387. 
Body oblong, much compressed, with cycloid scales of moderate size. Lateral line 
placed high, not armed. Head with occipital crest but slightly developed; cleft of the 
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mouth narrow. Teeth small, ina single series in the jaws; teeth on the vomer and palatines. 
The first dorsal continuous, with 10 or 11 spines; second dorsal and anal long, similar to 
each other, with no detached finlets; no separate anal spines; caudai fin not deeply forked; 
ventrals long and broad, attached to the belly by a membrane, depressible in a deep fissure 
in theabdomen. Pseudobranchie large. <Air-bladder present. Pyloric ceca very numer- 
ous. Vertebrie, 16425. Branchiostegals, 6. 

This form was for thirty years considered to be most closely related to the Gobies. Its 
relation to the Scombroids was first pointed out by Cuvier in 1817. 


NOMEUS GRONOVII, (GMELIN), GUNTHER. (Figure 227.) 


Gobius Gronovii, GVELIN, Linn., Syst. Nat., 1788, 1205. 
Nomeus Gronovii, GUNTHER, Cat. Fish. Brit. Mus. 1, 387. 
Nomeus Mauritii, Cuv. and VAL., 1X, 243.—GUNIHER, 1, 387. 

Maxillary reaching to below the front of the eye; ventrals reaching front of anal, pee- 
torals still further. Color, black, the upper parts blue. Sides silvery white or milky white, 
with about five black blotches, the first two, or more, of which are band-like. Each caudal 
lobe with a black blotch at the base. Younger examples have the blotches fewer and 
less defined. Ventrals with a broad black margin and with black along their inner edge, 
the rest white. A black blotch on the anal base near the origin of the fin. Pectoral base 
with a black blotch. TIvis silvery white. 

Radial formula: D. x-1, 26; A. 11, 26. 

Nomeus Gronovii is one of the most widely distributed and abundant of all pelagie 
fishes, occurring as it does in the Tropical Atlantic and in the Indian Ocean. It bas 
been found as far north as the Bermudas (Goode). It abounds in the Sargasso Sea and 
under Physalia. Ten individuals were taken in a dip-net, from the deck of the Albatross, 
off the Florida coast, all swimming under one Portuguese man-of-war. 

The large fan-shaped ventrals are used as support in resting on the bottom, and in 
Swimming they are generally closed in their groove unless the fish is moving leisurely, 
when they may be partly expanded. 


BATHYSERIOLA, Alcock. 
Bathyseriola, ALcock, Ann. and Mag. Nat. Hist., 1890, 1, 202. 


Body oblong and compressed, covered with small, deciduous, cycloid scales. Laceral 
line apparently unarmed. First dorsal fin continuous, with rather feeble spines; the 
secondand the anal much more developed, and without finlets. Anal spines approximated 
to and continuous with the rest of the fin. Ventral with a continuous membranous attach- 
ment to the abdomen. Cleft of mouth narrow; villiform teeth in the jaws only. Presper- 
cular border entire. Seven branchiostegals. Pseudobranchie. Pyloric appendages numer- 
ous. No air bladder. Vertebrie, 104+14. (Alcock.) 

The genus is represented by a single species, B. cyanea, Alcock, taken by the Investiga- 
tor off the Madras coast, at station 96, in 98-102 fathoms. 


PSENES, Cuvier and Valenciennes. 


Psenes, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1x, 259.—GinTHER, Cat. Fish. Brit. Mus., 11, 259.— 
GILL, Proc. Acad. Nat. Sci. Phila., 1862, 127; Trans. Am. Phil. Soc., 1886, 672.—LUTKEN, Spolia Atlan- 
tica, 105 (513). 

Cubiceps, Lowe, Proc, Zod]. Soc. London, 1843, 82.—GUNTuHER, loc cit.—GIL1, loc cit. —LUTKEN, loc cit. 

Atimostoma, SMITH, Ill. Zoél. S. Africa, Fishes, pl. Xxrv. 

Navarchus, DE Fiviprt and VreRaNny, Mem. Acead. Sci. Turin, 2d ser., XVII, 7. 

Trachelocirrus, DOUMET, Rey. et Mag. Zodlogie, 1-63, pl. xv. 


Body somewhat compressed, clothed with eycloid scales of moderate size. Mouth- 


cleft narrow, with short, swollen snout. First dorsal with 6 to 10 spines, second dorsal and 
anal much longer, similar, without finlets, 1 to 3 anal spines joined to soft part of fin. Pecto- 
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rals larger than ventrals. Lateral line unarmed. Small teeth in jaws. Branchiostegals, 
5 to 7. 

The young forms of this genus appear to have been found chiefly in East Indian and 
Australian seas and in the Pacific, the adult forms in the Atlantic and Mediterranean. 
Liitken, in his Spolia Atlantica, critically reviews the group in his usual masterly style. 


PSENES PELLUCIDUS, LtrTKen. (Figure 228.) 


Psenes pellucidus, LUTKEN, Spolia Atlantica, 1880, 516 (108), fig. ; 601 (193). 


A species of Psenes with a high, short, compressed body, nearly colorless and semi- 
transparent, taken at the Strait of Surabaja, is recognized by Liitken as distinct. 

Greatest height of the body (23 millimeters) contained 24 times in the total length 
(without caudal); the length of the head (15 millimeters) is one-quarter of the total length. 
Diameter of the eye, 5 millimeters; length of the snout, 34 millimeters. The pectoral fins are 
9 millimeters long; ventrals 14 millimeters, extending considerably beyond the end of the 
pectorals. The vertical fins are quite high (10 millimeters), and show a tendency to become 
faleate posteriorly. Dorsal fin with 12 spines and 34 rays; anal with 3 spines and 34 rays. 
Caudal fin furcate. Lateral line placed high. Scales small. Deutition as in the other 
species of the genus; teeth in the maxillary are finer and farther apart than in the mandi- 
ble; the end of the maxillary reaches to the vertical from the anterior margin of the pupil. 
(iitken.) 

A single specimen was obtained by the Albatross in 32° 24’ N, lat., 76° 55’ 30" W, lon., 
at a depth of 528 fathoms. 

Liitken also describes another species of Psenes from the Atlantic, which he thinks 
may possibly be distinct—Psenes maculatus, Spolia Atlantica, p. 110 (518). A specimen, 
seemingly of this species, was obtained by the Albatross in the western Atlantic, N. lat. 
27° 49’, W. lon. 76° 12’, over a depth of 633 fathoms. The specimen was taken at the sur- 
face. (Figure 229.) 


Family LUVARIDA. 


Dianide, G1LL, Arrangement of the Families of Fishes, 1872, 9. 
Tuvaride, GILu, 1885, Century Dictionary, 3549. 
Scombroids, with a compressed, oblong body, covered with minute granular scales. 
Mouth small; teeth in fine rows in the jaws. Vent thoracic. Dorsal and anal single, com- 
5 J gle, 





LUVARUS IMPERIALIS. young. (After Day.) 


posed of unarticulated, widely-set spines. Ventrals absent, or subjugular, reduced, varying 
from I, 4 to 0,2, closing over the vent. A keel at root of caudal in adults. Branchioste- 
gals, 5. Pseudobranchi present. 

Represented by a single genus and species. 
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LUVARUS, Rafinesque. 
Luvarus, RAFINESQUE, Caratteri, Animali e Piante di Sicilia, 1810, 22.—GUNTHER, Cat. Fish. Brit. Mus., 
11, 413.—Day, Fishes Great Britain, ete., 1, 121. 
Diana, Risso, op. cit., 342. 
Ausonia, Risso, Hist. Nat. Eur. Mérid., 1826, 111, 267 (young).—GUNTHER, loc. cit. 
Proctostegus, NARDO, Mem. ‘ De Proctostego,” 1827. 
Astrodermus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., x, 1833, 353 (young). 

Luyarids, with body oblong, anteriorly enlarged, but compressed and attenuated pos- 
teriorly. Mouth terminal, small. Teeth in a single row in jaws, minute, finely pectinate (in 
young also on palatines and tongue). A single dorsal, composed of unarticulated, flexible, 
widely-set spines, much longer in adult than in young; in adult occupying only the last 
half of the length of the body. Anal similar to dorsal. Ventrals thoracic, varying in 
extent, sometimes absent. Caudal forked. A longitudinal keel along either side of root of 
tai! in adults. Vent below pectoral axils. Scales soft, deciduous, branny. <Air-bladder 
large; cecal appendages few. Bones soft and fragile. 


LUVARUS IMPERIALIS, Rarryesqux. (Figure 230.) 


Luvarus imperialis, RAFINESQUE, loc. cit.; Ind. It. Sicil. 319, pl. 1, fig. 1.—BoNnaparTE, Catalogo Metodico, 
No. 700.—Cuvier and VALENCIENNES, Hist. Nat. Poiss., rx, 412.—Gier1011, Elenco, 26.—MorREAUv, Hist. 
Nat. Poiss. France, 01, 511.—Day, Fish. Gt. Britain and Ireland, 1, 121, pl. xLi11. 

Coryphana elegans, Risso, Mem. prés l’Inst., 1814 (young). 

Diana semilunata, Risso, Hist. Nat. Eur. Mérid., 1826, m1, 341 (young).—GUNTHER, Cat. Fish. Brit. Mus., 0, 
413.—STEINDACHNER, Ichth. Spain and Portugal, 1868, 31. 

Ausonia Cuvieri, Risso, op. cit., 342, pl. xxvu1.—LowgE, Proc. Zod]. Soc., London, 1843, 1884.—BoNAPARTE, 
op. cit. No, 679.—GUNTHER, op. cit., 414; Proce. Zobl. Soc., 1886, 336, with figure of skeleton.—CANESTRINI, 
Fauna Italica, Pesci, 108.—CoucH, Proc. Zod]. Soc., London, 1866, 332, figure.—STEINDACHNER, op. 
Cite, OL: 

Proctostegus proctostegus, NARpo, Prodr. Obs. et Disq. Adriat. Ichth. in Diar. Phys. Chem. et Nat. Ticini, 1, 
1827, 18, 42. 

Proctostegus prototypus, NARDO, op, cit., with figure. 

Asirodermus coryphenoides, CUVIER and VALENCIENNES op. cit., IX, 353, pl. CCIXX.—SWAINSON, Fishes, 0, 
255.—Lowe, Proc. Zo6l. Soc., 1840, 37; Trans. Zo6l. Soc., 111, 7. 

Astrodermus Valenciennesi, Cocco, Giorn. Sci. Lett. Art. Sic., 153, figure. 

Astroderma plumbeum, LOWE, Proc. Zo6l. Soc., 1843, 83. 

Astrodermus elegans, BONAPARTE, Fauna Italica, Pesci, figure. —CANESTRINI, op. cit., 108.—MOREAU op. cit., 514. 

Ausonia Cocksii, Coucu, Ann. and Mag. Nat. Hist., x v1, 1866, 424; Cornish Zodlogy, 1866, 500.—BULLMORE, 
Jour. Royal Institute of Cornwall, 1866, No. v1, 61, figure. 


This fish was originally described from a specimen 5 feet long seen by Rafinesque at 
Solanto, Sicily, June 15,1808. It has since been observed at Nice, in the Adriatic and 
at Malta and Elba, and at Cette, whence came the beautiful specimen which we have seen in 
the Museo Civico of Genoa. 

Prof. Giglioli was the first to point out the interesting series of metamorphoses by 
which Astrodermus and Diana develop into Ausonia and Luvarus. 

Lowe observed both young and old at Madeira, and Steindachner found it on the coast 
of Spain. Two were thrown ashore on the Cornish coast in 1866, and from one of these, 
45 inches long, Day had made the excellent figure for his “Fishes of Great Britain and 
Treland.” 


Family LAMPRIDIDZ. 


Lampridide, GiLi, Arr. Fam. Fishes, 1872, 7 (No. 87); Johnson’s Cyclopedia, m1, 1621.—JoRDAN and GIL- 
BERT, Bull. xvi, U. S. N. M., 453. 

Scombroidea with an oval, much compressed body; scales small, deciduous, mouth small. 
Teeth absent in adults. Branchiostegal rays six; dorsal and anal fins long, undivided; 
ventral fins multiradiate, subabdominal. Pyloric ceca numerous. Air bladder large and 
posteriorly bifurcate. (Gill.) 


of. 
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LAMPRIS, Retzius. 


Lampris, Revzius, Nya Handlung, 1, 1799, 91.—Cuvirr, Régne Animal, Ist ed., 1817, 325.—GUnTHER 
ms . = = - oem 
Cat. Fish. Brit. Mus., 11, p. 415.—JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 453. 
Chrysotosus, LACEPEDE, Hist. Nat. Poiss., 1v, 586. 


Body compressed and elevated, covered with very small deciduous, eyeloid seales, 
Mouth narrow, terminal, with no teeth. Dorsal single, very long, elevated, falcate, without 
distinct spines; anal long, low, not faleate, both fins depressed in a groove. Ventrals 
behind pectorals (14 to 17 rays), pectorais large, faleate; caudal fin moderately forked. 
Lateral line present, much arched in front. Branchiostegals, 6. Gill membranes free from 
the isthmus. Esophagus not armed with spinous teeth. Air bladder large, bifureate 
behind. Pyloric appendages very numerous. Vertebrae 45. 


LAMPRIS REGIUS, (BoNNATERRE), RETZ. 


Zeus regius, BONNATERRE, Ichthyologie, 1788, p. 72, pl. XXxXIx, fig. 155. 
Zeus guttatus, BRUNNICH, Dansk. Selsk. Skr., 11, 1788, 398. 

Zeus luna, GMELIN, Syst. Nat., 1788, 1225. 

Lampris luna, GUNTHER, op. cit., 11, 416.—Cuy. and VAL., op. cit., x, 39. 
Lampris lauta, LOWE, Fish. Madeira, 27. 





LAMPRIS REGIUS. 


Longest dorsal ray shorter than pectorals, which are nearly as long as the head. Anal 
very low in front, a little higher behind. Head, 384; depth, 13. 

Radial formula: D. 54; A. 40; V. 14-17; Vert. 23422; L. 3-4 feet. 

Color, a rich brocade of silver and lilac, rosy on the belly; everywhere with round 
silvery spots; head, opercles, and back with ultramarine tints, jaws and fins vermillion; 
flesh red. 

This form, exceedingly rare in the Mediterranean, has occasionally during the last century 
been found along the coasts of Europe as far north as Norway, also about Madeira and 
Iceland; it had been reported from off Newfoundland, Nova Scotia (?), and Maine; no 
specimen from the Atlantic had been in the possession of any American museum, when a 
specimen was taken by schooner Mildred V. Lee, Capt. William T. Lee, off Le Have ridges, 
between 62° and 63° lon. W., 42° and 49° lat. N. 

A specimen from Japan in the U. 8S. National Museum is apparently of the same 
species. We are not aware that this has hitherto been recorded from the Pacific. There 
is every reason to believe that the fish is at times an inhabitant of considerable depths. 
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Family ZEIDA:. 


Zenida, LOWE, Proc. Zod]. Soe., London, 1839, 82. 

Zenide, Gti, Proc. Acad. Nat. Sci., Phila., 1862, 126; Arr. Families Fishes, 1872, 8 (Fam. No. 84).—JORDAN 
and GILBERT, Bull. xv1., U. S. Nat. Mus., 458. 

Zeinw, SWAINSON, Nat, Hist. Fish., ete., 1839, 1, 176. 

Zeini, BONAPARTE, Cat. Metodico, Pesci Europe, 1876, 75. 

Zeoidei, BLEEKER, Tentamen, 1859, XXIII. 

Zeida, GILL, MS. 

Cyttina, GUNTHER, Cat. Fish. Brit. Mus., 11, 393. 

Cytlide, GENTUER, Introduction to the Study of Fishes, 1880, 450. 

Scombroidea, with a high, short, deep, much compressed, and elevated body. Lateral 
line obscure, unarmed. Scales minute, absent, or replaced by bony protuberances. Mouth 
large, terminal, with upper jaw protractile, and teeth small, in narrow bands or single 
series, on jaws and yomer, and sometimes on palatines. Eyes lateral. Opercles and other 
bones about the head often armed with spines. Branchiostegals, 7 or 8. Gill membranes 
little united, free from the isthmus. Gill rakers usually short. Gills 4, a slit behind the 
fourth. Pseudobranchie large. Dorsal emarginate, or divided, with strong spines an- 
teriorly, the posterior part longer. Anal spined or spineless. Ventrals thoracic, with one 
spine and five toeightvays. Caudal usually not forked. Pyloric ceca exceedingly numer- 
ous. Air bladder large. Vertebrz about 32. 


KEY TO THE GENERA AND DEEP-SEA SPECIES. 


I. Bony plates along the bases of the vertical fins, and between ventrals and anal on median line of 


lt h Ae nape menn OSS SoD DbN onosue bdooSSno dato Senco Hosa nanoco abet oaceu Ten oSesadsassoass ZEINE 
A. Plates'at bases of second dorsal and’anal. “Anal/spines:4......---..2.---222.22-2--5----+ ese ZEUS 
B. Plates at bases of first and second dorsal and anal. Anal spines 3 .-....--..---.-----.---- ZENOPSIS 
1.) Ventral’ spines; (3-322. i-cesel2 sei se eee See riers seein se elt ecigor ais eee a leeee itor Z. ocellatus 
Il. No bony. plates ati baseiof vertical fins22. 22 2222 = sce cose sean yee eee ieee eee eee CYTTINZ 
‘A. No bony plates:on-ventral line <2 oes ee eee sae seme elineresie seiocinicsieeecemeinncmcstcee setae CyTTUs 

1, Ventrals receivable in sheath on abdomen. 
a Ventral spines;-2)-seceecess sess oe eerie eee eee eaten en cece eieeee se Cyttus australis 

2, Ventrals not receivable in sheath. 

as Wentrallspines, 22026 fest eee etna nero eto a aaa eyelet e ear tar Cyttus abbreviatus 
b: ‘Vientrallspinesy2- ee. acy vorcie's alates eee ayer eea terete ia aaa Vatael ala artetetetece tater Cyttus hololepis 
B. Bony plates between ventral and anal, on median line of body...-.-..---..-.--.---------- CYTTOPSIS 
1 Body partially make dss. ec. eml= eer aeeee eee ee eee eee ee eee eieeee eee Cyttopsis roseus 
III. Numerous large, conical, bony protuberances, symmetrically arranged .........----.------ OREOSOMIN © 
A. About four protuberances on the back and twenty below ..............---.------+-------- OREOSOMA 


ZENOPSIS, Gill. 
Zenopsis, GILL, Proc. Acad. Nat. Sei. Phila, 1862, 126 (type, Zeus nebulosus, Temminck and Schlegel, from Japan). 


Body ovate, much compressed, without scales, not warty. Head deeper than long, its 
anterior profile steep. Mouth rather large, upper jaw protractile; teeth small, on jaws and 
vomer, none on the palatines. Various bones of the head and shoulder girdle armed with 
spines. Series of bony plates along the sides of the belly and the bases of the dorsal and 
anal, each plate armed with a strong spine. Eye large, placed high. Gill-rakers short. 
Dorsal spines very strong, usually 10 in number. Anal spines 3. Ventral fins long, 
mostly I, 7. Caudal peduncle slender, the fin not forked. Two or three species known, 
differing from Zeus, mainly in the presence of 3 anal spines instead of 4, Pelagic. 


ZENOPSIS OCELLATUS, (STorER), GILL. 


Zeus ocellatus, STORER, Proc. Boston Society Nat. Hist., v1, 888. 
Zenopsis ocellatus, GILL, Proc. Acad. Nat. Sci., Phila., 1862, 126. 


Color silvery, nearly plain; a black lateral ocellated spot in life, disappearing in 
spirits. Body short, deep, compressed. Skin wholly naked, except for the bony bucklers, 
which are armed each with a central spine hooked backwards and marked with radiating 
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ridges; 7 bucklers along the base of the dorsal, the fifth and sixth largest; 2 on the median 
line in front of the ventrals, the second largest; one median plate, and 6 pairs between 
ventrals and anal, and 4 along the base of the anal. Top of the head with roughish 
ridges, but without spines; a spine at the base of each dentary bone; the broad maxillaries 
each with a supplemental bone; teeth nearly obsolete. Eye large, much nearer the gill 
opening than the tip of the snout. Gill-rakers short. Caudal peduncle very slender, the 
caudal fin short and rounded; pectorals very short; ventrals large, the rays I, 6, the first 
soft ray closely appressed to the spine; anal spines short and stout, the soft rays, like 
those of the dorsal, low; dorsal spines filamentous. D.IX, 26; A. III, 24. Pelagic; one 
specimen taken at Provincetown, Mass. (Description from the original type,by Jordan.) 





ZENOPSIS OCELLATUS. 


Zenopsis conchifer, (Lowe), is closely allied to this species and is a pelagic form. No 
evidence has as yet been found of its occurrence below the surface. 


CYTTUS, Gunther. 
Cyttus, GUNTHER, Cat. Fish. Brit. Mus., 1, 1860, p. 396. 


Body compressed and elevated, covered with very small scales; mouth protractile. 
Two contiguous dorsal fins, the first with eight or nine spines, the anal with two short 
spines. No bony plates along the base of the dorsal and anal fins. Ventral fins composed 
of one spine and six or eight soft rays. Minate teeth in the jaws and on the vomer, none 
on the palatine bones. Branchiostegals, eight. 

The type is Cyttus australis (Capros australis, Richardson), from Australian seas. C, 
abbreviatus, Hector (Giinther, Challenger Report, xx, p. 22, Pl. x, fig. B), was obtained 
in 400 fathoms some 200 miles off Cape Farewell, New Zealand. ©. hololepis, described 
below, was obtained in 220 fathoms. It is fair to assume then, since two out of three 
of the known species are found in deep waters, that C. australis also descends to the 
depths. 


CYTTUS HOLOLEPIS, Goopr and Bran, n.s. (Figures 233, 233a, 233).) 


The greatest depth of the body, which is at the ventral origin, is two-fifths of the total 
without caudal. The length of the head is three-eighths of the standard length. The eye 
is very large, equal to two-ninths of the length without caudal, and more than one-half the 
length of the head. The width of the interorbital space, 9 millimeters, is two-fifths of the 
length of the head. The intermaxillary is protractile and when drawn out a deep horseshoe- 
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shaped groove is exposed between the orbits. The length of the intermaxilla (8 millime- 
ters) is one-half that of the head without the snout. The maxilla is thin, broad, obtuse at 
the extremity; its length (9 millimeters) equal to that of the interorbital area. The length 
of the mandible (10 millimeters) is nearly one-half that of the head. The mouth is almost 
vertical when closed. The quadrate bone ends posteriorly in a broad, obtuse spine; it has 
several ridges with minute cirri. The supraorbital, also, has several minutely cirrated 
ridges. 

Teeth in the jaws so minute as to be indistinguishable except tothe touch. The nostrils 
are placed close to the front of the eye and somewhat above its middle; the posterior is 
much the larger; it is a spear-shaped slit about three times as long as the anterior. 

Pseudobranchiz well developed; 14 or 15 very small lanceolate gill-rakers below the 
angle on the first arch. The gill-openings are very wide, the membranes very deeply cleft 
and only narrowly attached to the isthmus in front. Branchiostegals 8. 

The dorsal and ventral origins are in the same vertical. 

The distance of the spinous dorsal from the snout is equal to the greatest height of the 
body. The spinous dorsal contains 6 or 7 spines, the first of which is minute, about one- 
fourth as long as the second, which is as long as the eye. The second spine is finely ser- 
rated in the middle of its anterior margin and is dilated at the root so as to partly conceal 
the base of the third spine. 

The rays of the soft dorsal increase in size backwards, the first being only one-third as 
long as the last, which is about one-fourth as long as the head. The longest rays of the 
soft dorsal are about the nineteenth to the twenty-fourth; these are slightly longer than the 
last. The caudal is almost truncate or very slightly rounded when expanded. Its middle 
rays are nearly as long as the eye. 

The vent is under the fifth ray of the second dorsal, and the anal origin under the sixth 
ray. The anal rays, also, increase in size backwards but the longest are not more than 
three-fourths as long as those of the dorsal. The rays of the soft dorsal and anal are all 
simple and articulated. The length of the ventral spine is one-fourth of the standard 
length; it exceeds that of the longest ventral ray. The ventral when fully expanded is sub- 
triangular; the spine is minutely serrated on its anterior margin. The pectoral is sub-cir- 
cular when expanded and is composed entirely of simple articulated rays, the longest, in 
the middle of the fin, one-half as long as the eye. There are about 10 rows of scales between 
the lateral line and the base of the spinous dorsal, and about 67 in the lateral line. 

Radial formula: D. vi-vi1, 26; A. 23; V.1, 6; P. 16. > 

The types of the description are a single individual, No. 39296, taken by the Albatross 
at station 2358, N. lat. 20° 19’, W. lon. 87° 03/ 30’, in 220 fathoms, off Yucatan, and two 
specimens, No. 39297, from Albatross, station 2655, N. lat. 27° 22/, W. lon. 78° 07' 30”, 338 
fathoms, Little Bahama Bank. 

The species is a true Cyttus, resembling the southern species, but with a single preanal 
spine, fewer rays in the vertical fins, and with the body entirely scaled. The plates at the 
dorsal and anal bases are well developed. 

No, 39296 is 75 millimeters long, and the larger specimen of No. 39297 is 86 millimeters 
long, while the length of the smaller is 80 millimeters. 


CYTTOPSIS, Gill. 


Cyttopsis, GILL, Proc. Acad. Nat. Sci. Phila., 1862, 126 (type, Zeus roseus, LOWE). 


A genus of Zeide without bony plates at the bases of the vertical fins, but with a series 
of shields on the ventral line between the ventral and the anal fins. Body much compressed, 
elevated, partially naked. Teeth minute in bands, in the jaws, and on the vomer, Bran- 
chiostegals 7, Ventrals 1, 7. 
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CYTTOPSIS ROSEUS, (Lows), Git. 
Zeus roseus, LOWE, Proc. Zobl. Soc. London, 1843, 85. 
Cyttus roseus, GUNTHER, Cat. Fish. Brit. Mus., u, 1860, 396.—VarLLanr, Exp. Sei, Travailleur et Talisman, 

1888, 349. 

Cyttopsis roseus, GILL, loc. cit. 

A Cyttopsis resembling in general appearance Zeus fuber. Height of body one-half its 
length; its thickness one-eighth of the same; length of head two-fifths of length of body. 
Snout more than half as long as the head, though the maxillary, on account of its nearly 
vertical position, reaches scarcely to the vertical from the anterior margin of the orbit. 
Teeth small, in villiform bands on the intermaxillaries, mandible, and vomer. Eye very 
large, its diameter one-third the iength of the head; the upper orbital margin provided 
with a series of saw-like teeth, pointed forward, nearly 30 in number, the five or six most 
anterior more developed than the others, which can only be seen with the lens; inter- 
orbital space slightly concave, striated. Gill opening wide. Went slightly postmedian. 
Scales present only in the lateral line and its immediate neighborhood. Three or four bony 
plates between the ventrals and the vent, the anterior ones armed with very strong spines, 
pointing backward. At the base of the dorsal and anal fins a series of little nodules, corre- 
sponding to the interspinous spaces. 

Dorsal occupying a large part of the length of the back, its spines very robust; the 
third, the strongest, is in length equal to one-third the height of the body; the first eight 
or ten soft rays increase in size, the first being the lowest; they are farther apart than 
those which follow them and are united by a membrane only at their base. Anal very 
sinilar to the soft portion of the dorsal; the first spine stout and immovable. The caudai 
pedunele is widened at its extremity and the caudal is abruptly truncate. Pectorals moder- 
ate, obtuse, composed of 15 rays. Ventrals remarkably long, inserted nearly in the verti- 
cal from the insertion of the pectorals, and extending behind the anal spine; the two 
branches which form each ray are very distinct, even from the base, as in Trigla and similar 
fishes. 

Radial formula: D. viii, 27; A.1, 25; V.1, 7; Br. vit. 

Scales in lateral line 53, in transverse line 9-40, 

Color silvery, passing into roseate above and below. Fins yellowish; the ventrals 
have the membrane black and the rays milky white. 

This species was originally described by Lowe from Madeira, and his specimen, eleven 
inches in length, now in the British Museum, is believed to be the type. The Travailleur 
obtained two specimens from the coast of Morocco, Station LXIX, at a depth of 410 meters 


OREOSOMA, Cuvier and Valenciennes. 


Oreosoma, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1v, 515.—GUNTuER, Cat. Fish. Brit. Mus., 1, 214; 01, 
396.—LowE, Fishes of Madeira, preface, xii. 





OrEOsoMA (After C. & V.). 


Zeids with an elevated body and 2 dorsal fins, the first with 5 spines. A long anal, 
composed entirely of rays. Opercles unarmed; operculum with two ridges terminating 
in flat angles. Villiform teeth on jaws, vomer, and palatines. No scales, but numerous 
large, conical, bony protuberances, symmetrically arranged. 
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OREOSOMA ATLANTICUM, Cuvier and VALENCIENNES. 


Oreosoma atlanticum, CuviER and VALENCIENNES, loc. cit., pl. XCIX.—GUNTHER, loc. cit. 

An Oreosoma, described as having 25 or 26 large, conical, bony protuberances, four of 
which are on the back. 

Radial formula: D. v, 29; A. 26; v. 1,5. 

This remarkable form is known only from a single specimen, obtained by Peron, the 
French navigator, in “ the Atlantic Ocean.” It was probably taken in the surface net. The 
type is 16 lines in length. A full description is given by Cuvier and Valenciennes, who 
refer to it as alittle fish, whose height is equal to its length; covered with great cones, so 
rugged and bold that a drawing of it resembles a map of a volcanic country. 

Its affinities are believed by some ichthyologists to be Berycoid. 


Family CAPROID 4, 


Capride, Low®, Fishes of Madeira, x11, 1843.—GILL, Arrangement of the Families of Fishes, 1872, 9. (No. 
90.) 
Caproida, GILL, Century Dictionary, 809. 
Scombroidea with compressed and elevated body, covered with small, ctenoid scales; 
upper jaw protractile; vertebree very numerous; dorsal in two parts; ventrals with 1 
spine and 5 rays; teeth very small. 


KEY TO THE GENERA. 


I. Mouth very protractile; teeth in jaws, vomer, and palatines.......---...-----.---------- +--+ Capros 
Il. Mouth less protractile; teeth in jaws ........... Selsanie's aioletate aisles eiaeietete wise sinise iatnee aclextactact ANTIGONIA 





CAPROS APER (after Cuvier.) 


CAPROS, Lacépéde. 


Capros, LAckripr, Hist. Nat. Poiss., rv, p. 590.—Cuvirr & VALENCIENNES, Hist. Nat. Poiss., x, p. 29.— 
GILL, Proc. Acad. Nat. Sci., Phila., 1862, p. 127. 


Body compressed and elevated; mouth very protractile. Scales rather small, spiny. 
Two contiguous dorsals, the first with 9 spines, the anal with 3, No bony plates along 
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the base of the dorsal and anal fins. Ventral fins composed of 1 spine and 5 rays. Minute 
teeth in the jaws and on the vomer, none on the palatine bones. Branchiostegals 5; air- 
bladder large. Pyloric appendages in small number. (Giinther.) 


CAPROS APER, (Linnxus), Lactpnpe. 


Zeus aper, LINNXUS, Syst. Nat., ed. x, 1758, 1, 266. 
Capros aper, LAckPEDE, Hist. Nat. Poiss., rv, p. 591.—Giinrner, Cat. Fish. Brit. Mus., 11, p. 496.—VAILLANT, 

Exp. Sci. Travailleur et Talisman, Poiss., 1888, 353. 

A Capros with upper and lower profiles of the snout coneaye, with small scales, with 
strong spines in the dorsal and ventral fins. Adults usually brownish red; young, some 
grayish, others red approaching vermillion on the upper parts, silvery white below; iris 
golden, with some red spots. 

Radial formula: D. 1x, 23/24; A. 111/23; V.1/5; Cec, pylor. 2; Vert. 10-12/13. 

The Boarfish of English authors is said to be common in the Mediterranean, and has 
also been found in the waters of Madeira; stragglers have a few times been taken on the 
south coast of England and Ireland; the French explorers found it at various depths from 
30 to 175 fathoms in the Gulf of Gascogne, on the coast of Morocco, Soudan, and Spain, 
and on the Bane D’Arguin. It is one of those forms which, while more especially charac- 
teristic of the shore fauna, descends into moderately deep waters adjacent, and is by 
courtesy admitted to the deep-sea lists, especially since the other members of the same 
family are characteristic deep-water forms, and, in the opinion of Dr, Giinther, but rarely 
come to the surface. 


ANTIGONIA, Lowe. 


Antigonia, LOw®, Proc. Zoil. Soc. London, 1843, 85. 
Caprophonus, MULLER and TROSCHEL, Hore Ichthyologice, 11, 28. 

Body very compressed and elevated, covered with rather small spiny scales; mouth 
little protractile. Dorsal fin continuous, with 8 spines; 5 anal spines, remote from the soft 
portion. Ventral fins composed of 1 spine and 5 rays. Very small teeth in the jaws. 
Branchiostegals 5 to 7. (@iinther.) 


ANTIGONIA CAPROS, Lowr. (Figure 235.) 

Antigonia capros, Lowe, Proc. Zobl. Soc. Lond., 1843, 85.—GUNnruer, Cat. Fish. Brit. Mus., 11, 497; Chal- 

lenger Report, XX1, 1887, 44.—STEINDACHNER, Denkschr. Akad. Wiss. Wien, XLIXx, 1884, 187, pl. v. 
Caprophonus aurora, MULLER and TROSCHEL, Hore Ichthyologice, m1, p. XXvmI, taf. V, fig. 1. 
Hypsinotus rubescens, SCHLEGEL, Fauna Japonica, Poissons, 84, pl. Xiu, fig. 2.—GiNTHER, Report on the 

Shore Fishes, Chall. Report, part v1, 44. (Young.) 
Antigonia Miilleri, KLUNZINGER, Sitzb. Akad. Wiss. Wien, LXXXIII, 1879, 380, pl. v, fig 3. 

An Antigonia with the heightof the body five sixths of its total length, and a very strong 
striated ventral spine. Color red.  ((iinther.) 

Radial formula: D. vu, 34; A. tt, 32-33; V.1, 5; B. 5-7. 

Antigonia capros is a cosmopolitan form, first known from the mid-Atlantic, off Bar- 
bados and Madeira; since obtained in Japan, near the Ki Islands and Manado. The 
greatest depth at which it has been taken is 129 fathoms, off the Ki Islands. 


Family TETRAGONURID. 


Les Tetragonurides, Risso, Hist. Nat. Eur. Mérid., 11, 1829, 381. 
_ Tetragonuride, BONAPARTE, Saggio, 1837; Catalogo Metodico, 1846, 72. 
Tetragonurina, GUNTHER, Cat. Fish. Brit. Mus., 1, 407. 


Scombroidea with long, slender body, covered with hard, ciliated, grooved scales, which 
are very adherent. A dorsal divided into two portions, closely connected, the soft part 
shorter and higher. Mouth subvertical; teeth in jaws in single series and on palate. Air- 
bladder none. 
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TETRAGONURUS, Risso. 


Tetragonurus, Risso, Iehth. Nice, 1810, 347; Hist. Nat., mr, 381.—GUNTHER, loc. cit.—MOREAU, Hist. Nat. 
Poiss. France, U1, 178. 
Body subcylindrical, elongate. Snout obtuse. Ventrals abdominal, placed below 
middle of pectoral. 


TETRAGONURUS CUVIERI, Risso. (Figure 417.) 


Corvus niloticus, ALDROVANDI, De Piscibus, V, cap. 25, 28. 
Tetragonurus Cuvieri, Risso, Ichth. Nice, 1810, 347; Hist. Nat. Eur. Mérid., 1829, m1, 381. 
Tetragonurus atlanticus, LOWE, Fishes Madeira, 129, pl. xrx. 

Spinous dorsal low, receivable in groove. Scales each with 5 to 6 keels, each termi- 
nating in a spine. Color, brown, with violet and yellow reflections. 

Radial formula: D, xv—xxI, 1, 11-13; A, 10-12; L. lat. 118/20. 

This form was originally described from Nice. Risso says that it lives at great depths, 
approaching the coast only in August at the time of spawning, and that its natation is 
slow and feeble. It has since been found off Toulon and Marseilles, and by Lowe near 
Madeira, where it was taken swimming at the surface. Lowe is also of the opinion that it 
occurs at very great depths. Its flesh when eaten is a violent poison, as was demonstrated 
by the personal experience of Risso himself. A single specimen was obtained by the U.S. 
Fish Commission at Wood’s Holl, Massachusetts, November 10, 1890 (Cat .No. 44436, U.S. 
aN Me) 


Family CHILODIPTERIDA. 


Chilodipteroidei, BLEEKER, Tentamen, 1859, xx. 

Chilodipteride, GILL, Arrangement, Families of Fishes, 1872. 
Apogonina, GUNTHER, Cat. Fish. Brit. Mus., 1, 1859, 57, 222. 
Apogonide, JORDAN & GILBERT, Bull. xvi, U. 8S. Nat. Mus., 1883, 563. 

Percoidea, with body oblong, more or less elevated, covered with large deciduous scales 
(striated and ctenoid, or sometimes eycloid); cheeks scaly; cleft of mouth wide, oblique. 
Villiform teeth on jaws and vomer, and sometimes on palatines (teeth absent in Brepho- 
stoma); canines sometimes present; preoperculum commonly with a double ridge; its edge 
entire or slightly serrated; lower pharyngeals separate, with sharp teeth; pseudobranchiz 
present; branchiostegals 7, or less; dorsal fins well separated, the first with 6 to 9 rather 
strong spines; anal fin short, with 1 to 3 (usually with 2) spines; ventral fins thoracic, I, 5. 


KEY TO THE DEEP-SEA GENERA OF CHILODIPTERID®. 
(Provisional—including some genera of doubtful relationship.) 


I. Canine teeth at the outer side of the villiform bands in the jaws. 
A, Preoperculum with a double serrated edge; anal with two spines. 
1. Dorsal with six spines; operculum unarmed. .=.----.-..---------+.+--=-+----- (CHILODIPTERUS) 
2. Dorsal with nine spines; operculum with two weak spines. ...-..--..----.------ PARASCOMBROPS 
Il. Teeth all villiform; no canines. 
A. Lateral line normal. 
1. Palatines with teeth. 
a. Anal with two spines. 


Preoperculum: with doubleserrated rideemes. eo. =. lee aslo sa eee (APOGON) 
Preoperculum with double entire ridge. 
Scales large;-20-26)in Jateraliline-7-2 o- ece seen eee ee eee (APOGONICHTHYS) 
Scales jsmall, 40‘or more in Jaterallline=s-sescseeee comes eee eee ee ee eee ee GLOSSAMIA 


b. Anal with three spines; bones of head cavernous. 
Preoperculum denticulated; operculum with two feeble points. 


Scales small;45.in lateral line. 3. 2.22 --cesosee nee een eaeeae eee eeeee MALACICHTHYS 
2. Palatines toothless. 
a. Preoperculum with striated angle. Teeth moderate. B. vul..---..-------------- EPIGONUS 
b. Preoperculum with one spine. Teeth rudimentary on jaws. ‘‘B. 1y” --.. POMATOMICHTHYS 
BL. Lateral line beginning under origin of second dorsal. 
1: Analawithit wos pines << <ic.s6:sierisiso cma s omejeceinicicecce eee seen eee eee eet MICROICHTHYS 
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III. Teeth absent. 
A. Head large, unarmed. Preoperculum with a double edge. 
1. Anal with 1 spine..... wie slejnie nialvisia!eaicaiataSa\n'e\winin/ais Saintes nies macewaniece tocec Sees BREPHOSTOMA 


PARASCOMBROPS, Alcock. 
Parascombrops, ALCOCK, Journal Asiatic Society of Bengal, Lv ut, 11, 1889, 297. 

Chilodipterids with body elevated and a wide, oblique mouth. Preoperculum with a 
double border, the outer border recurved at its angle and strongly serrated at this point, 
as well as along its horizontal limb; the inner border with 3 small spines at its angle. 
Operculum arched, with 2 weak spines, and with a membranaceous extension of its angle. 
Teeth villiform in jaws (in front), vomer, and palatines; 2 small canines in upper jaw, and 
several large teeth in lower one. Tongue smooth. First dorsal with 9 spines, anal with 
2. Scales large, excessively deciduous (28 in lateral line in type species). Pseudobranchie 
present. Branchiostegals VII. 

A single species, P. pellucidus, Alcock (loe. cit.), from the Bay of Bengal, 98 to 102 fathoms, 
and from near the Deir mouth of the Mahanadi Delta, in 65 to 68 fathoms. Dr. Alcock says 
that its facies is “decidedly bathybial.” 


GLOSSAMIA, Gill. 


Glossamia, GILL, Proc. Acad. Nat. Sci. Phila., 1863, 82. 


Chilodipterids with body somewhat elevated and an oblique month. Preoperculum 
with a double, unserrated ridge. Opereulum armed. Teeth uniform, villiform, on the jaws 
palatines and vomer. Tongue smooth. First dorsal with 6 or 7 spines; anal with 2 spines 
and 7 to 9 rays. Scales small, deciduous, 40 or more in lateral line. No pseudobranchie. 
Branchiostegals 7. 

The type is Apogon aprion, Richardson (Ann. Nat. Hist., 1842, rx, 16; Apogonichthys 
aprion, Giinther, Cat., I, 247). 


GLOSSAMIA PANDIONIS, Goopr and Brean. (Figure 231). 


Apogon pandionis, GOODE and BEAN, Proc. U. 8. Nat. Mus., rv, 1881, 160.—JorpDaN and GILBERT, Bull. xv1, 
U. S. Nat. Mus., 564. 

Body oblong, rather robust, its greatest width (behind the gills) being equal to half the 
length of the head, and contained six times in the length of the body without candal; its 
greatest height contained about thrice and two-thirds in the body length. Least height of 
tail almost equal to half the greatest height of the body. Scales small, cycloid, 45 in the 
lateral line; 3 longitudinal rows above and 9 below the lateral line; lateral line complete. 

Length of the head one-third of the standard length of the body, its greatest width 
equal to greatest width of body. Length of the snout 4} times in length of head. Maxilla 
extends to a point a very little behind the anterior margin of the pupil, the mandible to the 
vertical from the middle of the eye. Length of maxilla equal to long diameter of the eye. 
Preoperculum apparently unarmed. Operculum with two flexible points near its upper 
angle. Gill-rakers long and slender. 

Eye nearly circular, its longest diameter nearly equals half the length of the head and is 
contained 7 times in the standard body length, nearly horizontal. Width of interorbital 
space equals two-thirds the diameter of the eye. Mouth oblique, the lower jaw projecting. 
Dentition in jaws hardly perceptible. Feeble teeth on the head of the vomer and on the 
palatine bones. 

Distance of dorsal from snout equal to twice the greatest width of the body; its longest 
Spine (fourth) equal in length to three-fourths of the diameter of the eye. Distance from 
origin of first dorsal to origin of second dorsal equal to twice the length of the base of the 
latter. Distance of anal from snout equal to twice the length of the head; the length of its 
base is equal to two-thirds the length of the eye; of its longest ray to the length of the 
maxilla. First anal spine minute, its length equal to one-fourth of the least height of tail; 
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the second anal spine at least twice as long as the first. Caudal deeply furcate, scaled 
upon the lower portions of the lobes. 

Distance of pectoral from snout equal to length of head; its length equal to that of the 
maxilla. 

Distance of ventral from snout slightly greater than one-third of the standard body 
length. 

Radial formula: D. vit, 1,9; A. 1, 8; P.16; V.1, 5. 

Scales in lateral line, 45; above lateral line, 3; below, 9. 

Color nearly uniform light, reddish brown, with no blotches. Scales finely punctulate 
with black. 

Our description is based upon Museum specimen No. 26228, taken by the Fish Hawk from 
station 897, in 37° 25’ N. lat., 74° 18’ W. lon., at a depth of 1574 fathoms. Examples 
were also obtained by the Albatross from station 2576, in 29° 13/ 15/’ N. lat., 88° 16’ W. 
lon., at a depth of 324 fathoms; and from station 2398, in 28° 45/ N, lat., 86° 26’ W. lon., 
at a depth of 227 fathoms. 


MALACICHTHYS, Déderlein. 


Malakichthys, DODERLEIN, Denkschr. d. k. Akad. d. Wiss. Wien, XLVv11, 1883, 240 (type, Mf. griseus, loc. cit., 
pl. u, fig. 1).—Ginrner, Challenger Report, xx, 1887, 15. 

Form of the body oval, similar to Ambassis. The two dorsals united by a low mem- 
brane; anal with 3 spines. Preoperculum denticulated; operculum with 2 feeble points. 
Bones of the head very thin, cavernous; eye large. Very narrow bands of villiform teeth 
in the jaws, on the vomer and palatine bones, without canines. Head nearly entirely sealy. 
Mouth wide, oblique, with projecting mandible. Scales of moderate size, ctenoid, deciduous. 
Seven branchiostegals; pseudobranchie. Lateral line complete; Pyloric appendages in 
small number (4). Air bladder small, Abdominal cavity and pharynx black. (@iinther.) 

The type species Malacichthys griseus is represented by several specimens taken near 
Tokio, Japan, and said by Déderlein to be obtained at great depths. 


EPIGONUS, Rafinesque. 


Epigonus, RAFINESQUE, Appendice, 64, 

Pomatomus, Risso, Ichthyologie de Nice, 1810, 301; Hist. Nat. Europe Méridionale, 111, 387.—CUVIER and 
VALENCIENNES, Hist. Nat. Poiss., 1, 171.—GutnTuer, Cat. Fish. Brit. Mus., 1, 249.—MorEAv, Hist. Nat. 
Poiss., France, 1, 385. 


Chilodipterids with the body elongate, thick, covered with large, deciduous scales. 
Head large, entirely covered with scales. No keels. Opereculum with 2 feeble points. 
Preoperculum with prominent, rounded and striated angle, but with its posterior limb 
emarginate. Eyes very large. Teeth villiform. No teeth on the palatines. Two dorsal 
fins, separated by an interspace; the first with 7 spines. Anal with 2 spines. The fins 
more or less scaly. Pyloric ceca numerous. 

The name Pomatomus is preoccupied, having been applied by Lacépéde to a fish 
usually known to European ichthyologists as Temnodon. 


EPIGONUS TELESCOPUS, (Risso), GoopE and Bran. 


Pomatomus telescopus, Risso, Ichthyologie, 1810, 301, Pl. rx, fig. 31; Hist. Nat. Europe Méridionale, 387.— 
Lowe, Trans. Zo6l. Soc., 1, 173.—BONAPARTE, Cat. Metodico, No. 488. 

Pomatomus telescopium, CUVIER and VALENCIENNES, loc. cit., 11, 171, Pl. xxtv; vi, 495.—Cuvirr, Regne 
Animal, Mlustree, Pl. vit, a, fig. 1.—GuicHEnot, Explor. Alger. Poiss., 32.—VALENCIENNES, 1n Webb and 
Serthelot, Hist. Nat. Iles Canaries, Ichthyol., pl. 1—Gitnrner, Cat. Fish. Brit. Mus., 1, 250.—CAaNEs- 
TRINI, Fauna Italica, 179.—Moreav, Hist. Nat. Poiss. France, 11, 386. 

Pomatomus Cuvieri, Cocco, Giorn. Sci. de Sicilia, vir, 1829, 143, figure. 


The fish described in 1810 by Risso was said to be so rare that during thirty years 
previous only two specimens had been taken. ‘This rarity,” says Risso, “is due to the 
fact that it never leaves those cold submarine valleys where our fishermen can only set 
their long lines in the month of August, so that they are never taken except by chance.” 
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“Its chief characteristics,” he continues, “are its globular eyes of extraordinary dimen- 
sions, its large and strong fins, the powers of rapid swimming, and a generally vigorous 
and active constitution. All these characteristics are necessary for its defense against the 
oceanic animals which frequent the marine abysses in which it customarily lives.” 

It has since been taken about Nice, Genoa, and Naples, and also at Messina. Canes- 
trini says that it spawns in the spring. 


EPIGONUS OCCIDENTALIS, Goopr and Bran, n.s. (Figure 236.) 


The greatest height of the body at the ventrals (17 millimeters in the type specimen) 1s 
contained a little over seven times in the length without caudal. The least height of the 
tail (7 millimeters) equals the width of the interorbital space measured on the bone. The 
length of the head (39 millimeters) is nearly one-third of the total without caudal. The 
greatest width of the head (20 millimeters) is about one-half its length. The long diame- 
ter of the eye (17 millimeters) is contained seven times in the standard length and is nearly 
one-half the length of the head. The length of the snout (9 millimeters) is about one-halt 
that of the eye. The maxilla reaches somewhat beyond the anterior margin of the orbit; 
its length (14 millimeters) equals one-half the length of the head without the snout. The 
intermaxilla is short and thin, its length (9 millimeters) about equal to that of the snout; 
its connection with the tip of the maxilla is ligamentous. The mandible reaches nearly to 
below the middle of the eye; its length (18 millimeters) about equal to that of the eye. 
The posterior nostril is very slightly in advance of the front of the eye; the anterior nostril 
is a little nearer to the eye than to the tip of the snout. Both pairs of nostrils are superior 
rather than lateral. The groove for the intermaxillary process is naked, narrow; its length 
(5 millimeters) equal to twice its width. A weak spine on the operculum. The pseudo- 
branchize are well developed. Sixteen gill-rakers below the angle; the longest (5 milli- 
meters) about one-third the length of the maxilla. Weak villiform teeth in very narrow 
bands on the intermaxilliary and mandible. Vomer and palatines toothless. 

The dorsal begins over the eighth row of scales; its first spine is minute; its length 
only about one-eighth the length of the second spine, which is nearly as long as the base of 
the fin; the third spine is a little longer than the second and fourth, and the last is two- 
thirds as long as the fourth. The interspace between the dorsals is as long as the last 
spine. The base of the soft dorsal is one-third as long as the head; the longest ray is 
slightly longer than the base of the fin. The distance from the soft dorsal to the beginning 
of the caudal is about twice the greatest height of the body. The caudal is imperfect; the 
middle rays appear to be about two-thirds as long as the outer and a little more than one- 
third as long as the head. The anal originates under the seventh ray of the soft dorsal and 
under the twenty-ninth seale of the lateral line; the length of its base equals one-third of 
its distance from the caudal; its first spine is very short, scarcely one-third as long as the 
second, the length of which (7 millimeters) is one-half that of the maxilla. The longest ray 
is as long as the base of the soft dorsal. The vent is under the twenty-third scale of the 
lateral line and under the interspace between the spinous and soft dorsals. The ventral 
origin is behind that of the pectoral and in advance of the spinous dorsal origin; it is also 
under the sixth scale of the lateral line. The spine is a little more than one-half as long as 
the first ray. The length of the fin is one-third that of the head. 

The type of the description is the only specimen obtained; it was secured by the steamer 
Blake, off Barbados, in 237 fathoms. The species is very readily distinguished from the 
Mediterranean species (E. telescopus) by its more slender form and its large number of 
rows of scales. The length of the specimen to the base of the caudal is 120 millimeters, the 
total length 137 millimeters. The caudal is somewhat impertect. 

Radial formula: D. vi, 9; A. 11,9; V.1, 5; P. 19; B. 7. Scales 4/55/8. 

Colors of the aleoholie specimen: Upper parts dark brown, lower parts light brown; 
inside of mouth pale. At present there is an appearance of a dark band beginning on the 
snout and continued behind the eye along the lateral line to the tail. 
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POMATOMICHTH YS, Giglioli. 
Pomatomichthys, GIGLIOLI, Elenco e Catalogo degli Amfibie e dei Pesci Itaiiani, 1880, 20. 


Similar to Apogon, but with 4 branchiostegal rays. Scales large, deciduous. Two 
dorsal fins. Teeth in bands, rudimentary on the jaws, wanting on the tongue and pala- 
tines. Eyes enormous. ‘Tail forked. 

This genus is known only from a single species from the Straits of Messina. 


POMATOMICHTHYS CONSTANCLA, GIGLIOLI. 


Pomatomichthys Constancie, GIGLIOLI, loc. cit. 


A Pomatomichthys with body whose height is contained 5 times in its length (tail 
included), and the depth of the head 34. Diameter of the eye 2} in the length of the 
head. Preoperculum with a single spine, but without serrated ridges. Dorsal with 7 
spines in its first division, and 1 spine and 9 rays in the second. Anal with 2 spines and 
9 rays. Pectoral fins short. Ventrals longer, extending to the vent. Lateral line entire. 
Scales upon caudal fin. Color brownish-yellow above, silvery below and on the operculum. 

The type of this species is a single specimen, 14 centimeters in length, found at the 
Straits of Messina, September 28, 1878, after a strong gale, which brought to the surface 
in immense abundance the rarest species of Sternoptychide and Scopelide. 


MICROICHTHYS, Riippell. 


Microichthys, RUPPELL, Verzeich. Mus. Senckenbergianum Aufgestell. Samml. Fische, 1852, 1. 


Apogonids, said to resemble in form and position of the fins Ambassis ; lower jaw 
somewhat the longer; teeth villiform, without canines, on the jaws and perhaps on pala- 
tines and tongue. An acute ridge over the eye extending backwards over the opercles. 
Scales large, deciduous, opercles naked. Lateral line commencing under the origin of the 
second dorsal fin. 

This genus is represented by a small specimen, obtained in the waters near Sicily; 
and by another, in the Florence Museum, which we have examined, and which has the 
general appearance of a deep-sea fish. Its scarcity would appear to point to the same idea. 
This form was described by Riippell under the name Microichthys Coccoi. 


BREPHOSTOMA, Alcock. 


Brephostoma, ALcock, Ann, and Mag. Nat. Hist., v1, 201, September, 1890. 


A Chilodepterid with body low, rather elongate, and with delicate tissues characteristic 
of abyssal fishes. Head large, without keels or spines; preoperculum with a double edge. 
Mouth small, oblique, weak, and without teeth. Eyes large, lateral. Two separate dorsal 
fins, the first less developed, with 5 spines. Anal fin similar to second dorsal, with 1 
spine. Ventrals thoracic, with 1 spine and 5rays. Gill opening very wide. Scales, large, 
ctenoid, adherent. Branchiostegals 7. Pseudobranchie present. No air-bladder. Pylo- 
ric ceca long and in moderate number. (Alcock.) 

This genus is represented by a single species, Brephostoma Carpenteri, obtained by the 
Investigator in the bay of Bengal, in 16° 18’ N. lat., 90° 40’ E. lon., at depths of 1,370 to 
1,520 fathoms. * 


Family ACROPOMID A. 
Acropomida, GILL, MS. x 


Percoidea, with a body somewhat elevated and a large head, forward vent, and teeth 
villiform in the jaws, vomer and palatines. (@ill.) 





* Ann. and Mag. Nat. Hist., November, 1889, 383; September, 1890, 201, Pl. 1x, Fig. 4. 
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ACROPOMA, Temminck and Schlegel. 
Acropoma, TEMMINCK and SCHLEGEL, Fauna Japonica, Poissons, 31. 


Seven branchiostegals. Teeth villiform, with canines in both the jaws; teeth on the 
palatine bones. Two dorsals, the first with 7 (8) spines, the anal fin with 3. Opereulum 
produced into a long denticulated point, preoperculum entire. Anus nearer the root of 
the ventrals than the origin of the anal. Scales moderate, deciduous, minutely ciliated. 

One species of the single genus of this family, Acropoma philippinense, Giinther, (Chal- 
lenger Report, Part v1, 51; xx1t, 15) was found near the Philippine Islands by the Challenger 
at a depth of 82 to 102 fathoms. 


Family SCOMBROPIDZ. 
Scombropide, GiLL, MS. 


Percoidea, with teeth on jaws, vomer and palatines, and long, strong canines in both 
jaws, sometimes barbed. Bones of skull without denticulations. Operculum with 2 weak 
spines. Scales rather small, very thin, smooth. (Gill.) 


SCOMBROPS, Temmincek and Schlegel. 


Scombrops, TEMMINCK and SCHLEGEL, Fauna Japonica, 118.—GUNTHER, Cat. Fish. Brit. Mus., 1, 249. 
Latebrus, Pory, Mem. Hist. Nat. Cuba, mu, 1858, 158, 


Secombropids having 2 long canine teeth in the upper jaw and aseries of similar teeth in 
the lower. First dorsal with 8 spines; anal with 3 spines. Bones of the skull without 
denticulations. Spines feeble. Lower jaw longest. 





SCOMBROPS CHILODIPTEROIDES. 


This genus is represented in the Japanese Sea by a single species, S. chilodipteroides, 
obtained by the Dutch naturalists and by the Challenger off Inosima, Japan, at a depth of 
345 fathoms. The Challenger specimen was 16 inches long. 


SCOMBROPS OCULATUS, Pory. 


Latebrus oculatus, Porky, Mem. Hist. Nat. Cuba, 11, 1858, 168, Pl. xm, Figs. 11,12 (jaws with teeth); Pl, xrv, 
fig. 2 (outline).—Giinruer, Challenger Report, xx11, 1887, 14. 

Body elongate, its height contained 42 times in its total length; the head 34. The eye 
is very large, its diameter contained 34 times in the length of the head. The nostrils have 
vertical apertures, and are near the orbit. The length of the maxillary is four-fifths that of 
the diameter of the eye. The suprascapulary bone projects. The premaxillary bears about 
12 canine teeth; there are 2 to 4 teeth longer than the others on its anterior portion on the 
inner edge. The teeth of the mandible are a little longer than those on the maxillary. 

The first dorsal originates in the vertical from the lower base of the pectoral, and the 
second over the vent but a little in advance of it. The second dorsal and the anal are 
similar in form and height; they are triangular, with sharp angle, and emarginate. The 
caudal is forked. The first spine of the dorsal is feeble, although nearly as high as the 
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second, which is the longest. The spinous rays of the second dorsal and the anal, and 
those in the ventral, have their points covered. The scales are large, deciduous, from 45 
to 50 between the shoulder and the tail; they are thin, with smooth edges; they cover the 
entire body except the lips. The vertical fins are also scaly, except the first dorsal. 

Radial formula: D. vit, 1, 14; A. 11,12; P.16; V.1,5; C. 17. 

Color brownish violet, lighter upon the belly. 

This fish, according to Poey, is rare and inhabits great depths. In the month of 
October he has seen individuals weighing 14 pounds. 

Dr. Giinther remarks that, but for the barbed teeth, he would be disposed to unite this 
species with Scombrops chilodipteroides, but we should hesitate to follow his lead, since the 
scales in the latter are considerably smaller, the body apparently more slender, the fins 
longer and stronger, and the two dorsals more closely approximated, while the lower jaw 
would appear to be longer, and the second dorsal planted (relatively to the vent) much 
farther forward. 


HYPOCLYDONIA, Goode and Bean, n. g. 


This genus resembles Scombrops in form and is closely related to it, but (1) none of the 
vertical fins are scaly; (2) the tongue is toothless; (3) the soft dorsal and anal have few rays. 

The body is covered with thin, deciduous, eycloid scales. The entire head is scaly with 
the exception of the angle of the preoperculum, but the scales of the head are deeply im- 
bedded in the skin and are covered by minute pores, so that their outlines are almost entirely 
concealed. Eyelarge. Mouth moderately large; the upper jaw slightly protractile. Teeth 
in the intermaxilla minute in broad bands which are separated at the symphysis by a nar- 
row, naked interspace. A pair of strong canines near the symphysis of the intermaxilla- 
ries. The mandible has a marked concavity in front on each side of the symphysis, this 
concavity being armed with a band of minute teeth. Four small canine-like teeth in an 
irregular group at the symphysis; 5 additional canines on the mandible, increasing in size 
backward and continued behind by a short, narrow band of minute teeth. Minute teeth on 
the vomer in a triangular patch. Palatine teeth in bands, which are broadest in front. 
Anterior nostril small, circular, not tubular. Posterior nostril in a long wedge-shaped slit. 
Maxilla dilated posteriorly. The lower lip well developed, broadly attached to the under 
surface of the maxilla. Preoperculum minutely serrated behind and below; operculum with 
two thin, flat spines. 

Branchiostegals 7; gill-rakers in moderate number, rather stout; gill lamine well 
developed; a moderate-sized slit behind the fourth gill; pseudobranchiz well developed; a 
glandular organ in the upper angle of the gill opening; fins well developed, the spinous 
dorsal longer than the second dorsal; dorsal with 9, anal with 2 spines; ventrals long; scales 
large, thin, cycloid, deciduous; lateral line high up with a gradual curve nearly following 
the outline of the back. 


HYPOCLYDONIA BELLA, Goopr and Bran, n.s. (Figure 237.) 


The largest specimen taken by the Albatross is 90 millimeters long. The greatest 
height of the body is contained three and two-third times in the total without caudal. The 
least height of the tail equals the length of the eye. The length of the head is one-third 
of the total without caudal. The eye is two-sevenths as long as the head and a little 
greater than the width of the interorbital space. The snout is two-thirds as long as the 
eye. The maxilla reaches nearly to below the middle of the eye; its length is two-fifths 
the length of the head. The upper jaw is contained two and one-third times in the length 
of the head. The length of the mandible is one-half the length of the head. The spinous 
dorsal begins over the origin of the pectoral. The first spine is very short, less than one- 
third as long as the second and not much longer than the last; the third and longest spine 
is as long as the postorbital part of the head. The interspace between the two dorsals is 
very short. The longest ray of the soft dorsal is two-thirds the length of the mandible. The 
anal originates under the middle of the soft dorsal; the length of its base equals the length 
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of the eye. The first spine is less than one-half as long as the second, which is about two- 
thirds as long as the eye. The anal spines are slender. The longest anal ray equals the 
postorbital part of the head. The pectoral reaches to below the origin of the soft dorsal: 
its length equals that of the head without the snout. The ventral begins slightly in ad- 
vance of the origin of the pectoral and it is nearly as long as the pectoral, its length one- 
quarter of the total without caudal. 

Radial formula: D. 1x, 1,9; A. Iv, 7; V.1,5; P.1, 15. Scales 2/29/7. 

The colors have faded; traces of purplish brown on the upper parts and the head; 
spinous dorsal with a dark triangular blotch on its upper portion extending from the second 
to the sixth spine, involving less than half the height of the membrane. 

Specimens were obtained by the Albatross from station 2314, in 32° 43/ N, lat., 77° 51/ 
W. lon. (off South Carolina), at a depth of 159 fathoms; from station 2397, in 28° 42’ N, 
jat., 86° 36’ W. lon. (between the Delta of the Mississippi and Cedar Keys, Florida), at a 
depth of 280 fathoms; from station 2401, in 28° 38’ 30’ N, lat., 85° 52/ 30’ W. lon. (be- 
tween the Delta of the Mississippi and Cedar Keys, Florida), at a depth of 142 fathoms; 
from station 2417, in 33° 18/ 30” N, lat., 77° 07’ W. lon. (off Cape Fear), at a depth of 95 
fathoms; from station 2418, in 33° 20’ N. lat., 77° 05’ W. lon., at a depth of 90 fathoms; 
from station 2425, in 36° 20! 24’ N. lat., 749 46/ 30’ W. lon., at a depth of 119 fathoms; 
and from station 2426, in 36° 01 30’ N. lat., 749 47/ 30” W, lon. (off North Carolina), in 93 
fathoms. 


Family SERRANIDA. 


Serranida, RICHARDSON, Ichth. Erebus and Terror, 1848, 1v (in part).—GILL, Arr. Fam. Fishes, 1872 (in 
part.); Century Dictionary, 5573.—JorpaN & GILBERT, Bull. xvi, U. 8S. Nat. Mus., 526.—JorRDAN and 
EIGENMANN, Bull. U.S. F. C., viii, 1888, 329, 433, 

Serranina, GUNTHER, Cat. Fish. Brit. Mus.,1, 57, 81-212. 

Percoidea with the body oblong, compressed, and covered with scales; the head com- 
pressed, and the cranium normal. The premaxillaries not retractile behind, under the sub- 
orbitals. The spinous part of the dorsal fin about as long as the soft, or longer, and with 
3 anal spines developed.  (@i/l.) 





GENTROPRISTIS, Cuvier. 
Centropristes, CUVIER, Régne Animal, ed. 2, 1829. 
Centropristis, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 11, 1829, 56.—JORDAN and EIGENMANN, Bull. U. 
S. Fish Com., vii1, 1888 (1890), 390. 
Triloburus, GILL, Cat. Fish. East Coast U. 8., 1861, 30. 

Serranoid fishes, with comparatively elongate body. No supplemental bone to the max- 
illary. Teeth small, in broad bands. Top of head naked, supraoccipital crest prominent, 
encroaching somewhat on the frontal region. No hooked spinules on the lower limb of the 
preoperculum. Scales large. Dorsal spines slender, the third a little elevated; some of 
them with dermal appendages or filaments. Caudal fin not lunate, ending in 3 bands, the 
middle rays extending beyond the outer ones. 

Two species of this genus have been found in deep water—one, Centropristis pleuro- 
spilus Giinther*, from the sea between Australia and New Guinea, near the Ki Islands, at a 
depth of 140 fathoms; and Centropristis investigatoris, Alcock,t from off the Madras coast, 
in 100 fathoms. 


ANTHIAS, Schneider. 


Anthias, BLocu, Syst. Ichth., 1792.—Cuvier and VALENCIENNES, Hist. Nat. Poiss., 1, 249.—GUNTHER, Cat. 
Fish. Brit. Mus., 1, 88.—JorpDAN, Cat. Fish. N. Amer., 83. 
Aylopon, RAFINESQUE, Caratteri, ete., 1810, 52. 
Serranoids with strongly compressed body, closely resembling Serranus, but having the 
lateral line placed very high and concurrent with the back, becoming abruptly straight and 





* Challenger Report, I (Part vr), 37, pl. xv, fig. D. 
tAnn. and Mag. Nat. Hist. (v1), September, 1890, 199. 
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horizontal below last rays of dorsal. Snout blunt; mouth oblique; maxillary broad and 
scaly. Fins with a tendency to filamentous production of the rays. Caudal forked. (Jor- 
dan.) 

This genus has been found in deep water in the Pacific. Anthias megalepis, Giin- 
ther,* was taken off the Ki Islands, at 140 fathoms, in company with the Centropristis 
already referred to, and Anthias eos, Gilbert,t taken in the Gulf of California at 112 fathoms. 

A specimen (Cat. No. 37346, U.S. N. M.) obtained by the Fish Hawk, has been mis- 
placed, and cannot now be fully described. The name Anthias aquilonaris has been pro- 
posed by us for it. It is allied to Anthias oculatus, C. & V. 

A note indicates that the length of its head was equal to the height of its body, which 
is contained 2% times in the total length (without caudal). The diameter of the orbit is con- 
tained 32 fines in the head. The maxillary bone was naked, rather than scaled as in A. 
oculatus; and the scales numbered 53 in the lateral line, 7 above and 14 below. The radial 
formula was D. x, 11; A. 1, 8. 

A small specimen, possibly of the same species, was obtained by the Blake, off Domi- 
nica, at station OVI, in 524 fathoms; but since this is less than 2 inches long and the 
subject of the above note was 9, it is impossible to confirm the ident een in the 
absence of the larger specimen. 


POLYPRION, Cuvier. 


Polyprion, Cuvier, Regne Animal, 2nd ed., 1829, 1, 145.—Cuvier and VALENCIENNES, Hist. Nat. Poiss., 0, 
21.—GUnTHeER, Cat. Fish. Brit. Mus., 1, 168.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 532.— 
GILL, Century Dictionary, 4609. 

Hectoria, CASTELNAU, Proc. Zo6l. Soc., Victoria, 11, 1873, 151. 


Serranoids having body oval, compressed, covered with small, ctenoid scales; head 
large, rough, with numerous crests and furrows; operculum spiniferous, with spine-tipped 
crest; preoperculum, suboperculum, and interoperculum denticulated. Snout short; mouth 
large, oblique; teeth in villous bands upon the jaws, vomer, palatines and tongue. Bran- 
chiostegals 7. Dorsal fin long, with 11 spines and 11 or 12 soft rays, the spines serrated. 
Anal with strong spines. Tail rounded. 


POLYPRION AMERICANUM, (SCHNEIDER), JORDAN. (Figure 238.) 


Le Merou de Cap Breton, DUHAMEL DU MONCEAU, Traité des Pesches, 1769, p. 38. 

Amphiprion americanum, SCHNEIDER, Bloch’s Syst. Ichth., 205, pl. xiv. 

Polyprion americanum, JORDAN, Cat. Fish. N. Amer., 1885 (1889), 83. 

Epinephelus oxygeneios, SCHNEIDER, op. cit, 301. 

Polyprion oxygenius, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 1883, 532. 

Scorpena massiliensis, Risso, Ichthyologie de Nice, 1810, 184. 

Holocentrus gulo, Risso, Hist. Nat. Eur. Mérid., 1826, 11, 367. 

Polyprion cernium, VALENCIENNES, Mém. du Muséum, xt, 265, pl. xvul.—CUVIER and VALENCIENNES, Hist. 
Nat. Poiss., 11, 21, pl, XLII, vill, 475.—YARRELL, Brit. Fish, 2d ed., 1, 19, fig. (ed. 3) 11, 124.—SwaINson, 
Fishes, 11,203. 

Perca prognathus, FORSTER, MS. 

Polyprion prognathus, GUNTHER, Ann. & Mag., Nat. Hist., 1887, 236. 


Serranids with body robust, elevated, its height two-fifths of its length and somewhat 
compressed. Mouth large, the maxillary extending to vertical from posterior margin of orbit; 
lower jaw longer. Supraocular region, scapula, suprascapula, preopercle, and a ridge on 
opercle spinigerous. Anal spines short, serrate anteriorly, the third much the longest. 
Caudal rounded. 

Radial formula: D. xt, 12; A. 11, 8. 

Color, brownish gray, the caudal with a white margin. 

This fish, the Cernier, Cerniola, or Stone Bass of Europe, is found along the coasts of 

*Challenger Report, 1, (Part v1), 37, pl. xv1, fig. G. 
t Pronotogrammus eos, Gilbert, Proc. U. S. Nat. Mus., XII, 62. 
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Europe from Norway to the Mediterranean and the Cape of Good Hope, and has also been 
recorded from Madeira and the Southern Indian Ocean. 
A specimen was obtained on the Grand Banks by one of the Gloucester fishing vessels. 


Family LUTJANID AE. 


Lutjanide, GILL, Proc. U. S. Nat. Mus., 1884, 351. 

Acanthopterygians of the ordinary type with compressed head and body, the supramax- 
illary bones slipping under the preorbital, continuous lateral line, dorsal with spinous 
part depressible in a groove. Pectorals with lower rays branched. Teeth all conical and 
pointed, and canines more or less developed in jaws. Vomer dentigerous. Preopercle 
serrate. Dorsal fin continuous. Pyloric ceca few. 


APRION, Cuvier and Valenciennes. 


Aprion, CUVIER and VALENCIENNES, Hist. Nat. Poiss., vr, 18, xx, 544, pl. cLxvu1.—GinTHER, Cat. Fish. 
Brit. Mus., 1, 81.—GILL, Proc, U. 8. Nat. Mus., 1884, 351. 


Lutjanoids characterized by the presence of villiform teeth on the vomer, acute teeth 
in the jaws; interobital area flat, separated by a line from the occipital region. Dorsal fin 
continuous. Supraorbital margin crenate; periotic region much swollen outwards, and 
with the bones thin and polished; preorbital moderate; frontals behind, with funnel- 
shaped foramina; soft dorsal and anal scaleless; last rays of dorsal and anal produced. 
(Jordan.) 


APRION MACROPHTHALMUS, (MiULiEer) JorDAN and Swarn. (Figure 314.) 
Centropristis macrophthalmus, MULLER and TROSCHEL, in Schomburgh’s Hist. Barbadoes, 666, 1848 (young). 
Elastoma macrophthalmus, Cope, Trans. Am. Philos. Soc., 468, 1869 (St. Martin’s, New Providence, St. Croix). 
Mesoprion vorax, Pony, Mem., ur, 151, 1860 (Cuba). 
Platyinius vorax, GILL, Proc. Acad. Nat. Sci. Phila., 1862 (generic diagnosis).—POEY, Synopsis Pise. Cub., 

1868, 292; Enumeratio, Pisce. Cub., 1875, 31. 

Aprion macrophthalmus, JORDAN and Swatn, Proc. U. 8. Nat. Mus., vir, 1884, 467. 

An Aprion having the body oblong-elliptical, its height contained 3 times in length. 
Mouth rather small, the canines feeble; tongue toothless; vomerine teeth in a A-shaped 
patch. Seales large, regularly arranged, those above lateral line in series parallel with the 
lateral line, which contains from 53 to 60 scales, with 7 above, 14 or 15 below, and 52 pores. 
Dorsal spines 10; last ray of dorsal and anal produced. Gill-rakers numerous, about 17 
on lower part of arch. Color rose-red, with some pearly markings. 

Radial formula: D. x, 11; A. 1, 8. 

This species, described from moderate depths off Barbadoes, St. Martin’s, New Provi- 
dence, St. Croix, and Cuba, was taken by the Blake at station CCLXI, in 23° 15/ N, lat., 89° 
10’ W. lon., at a depth of 84 fathoms. 


VERILUS, Poey. 


Verilus, Pory, Mem. Hist. Nat. Cuba, 11, 1860, 125.—GiLL, Proc. U. 8S. Nat. Mus., 1889, 355.—JoRDAN and 
Swain, Proc. U. S. Nat. Mus., vu, 429, 470. 

A genus of Lutjanoids characterized by cavernous frontals (like those of Sciznoids), 
with longitudinal osseous bars, leaving interspaces in front of transverse ridge and on each 
side near the front; supraorbital margins smooth; prefrontals behind with simple foramina 
for olfactory nerves; body comparatively short and deep; head scaly above and on jaws 
and snout; soft dorsal and anal scaly at base; peritoneum and lining of gill cavity black; 
caudal lunate.* 








* This, as Jordan and Swain haye pointed out, is evidently from its structure a true bathybial form. 
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VERILUS SORDIDUS, Pory. (Figure 232.) 
Verilus sordidus, Porky, Mem. Hist. Nat. Cuba, 1, 125, 1860, tab. 12, ng. 6 (Cuba); Repertorio, 11, 157, 1867; 
Synopsis, 291, 1868; Enumeratio, 1875, 32.—JorpAN and Swatn, Proc. U. 8. Nat. Mus., vu, 471. 

Body oblong, compressed, rather robust; caudal peduncle short and thick; head large, 
profile almost straight from snout to origin of spinous dorsal, and not at all steep. Snout 
very short and blunt, 4 in head. Eye very large, 2 in head. Interorbital space flat, its 
width 42 in head. Occipital keel very low. Preorbital very narrow, 7 in eye, nearly 20 in 
head. Maxillary reaching middle of eye, 2 in head. Mouth large, oblique, the lower jaw 
projecting. Upper jaw with a rather broad band of villiform teeth, the outer row scarcely 
enlarged; two moderate canines in front of jaw, curved inward. Lower jaw with a single 
series of teeth on the sides, this series giving place to a very narrow villiform band in 
front, with two (sometimes duplicated) small canines directed nearly horizontally backward. 
Vomer with a narrowly A-shaped patch of teeth, without backward prolongation on: median 
line. Tongue and pterygoids without teeth. Gill-rakers numerous, their length almost 
half diameter of eye; 17 0n the lower part of the arch well developed. Preopercle with 
posterior margin weak and flexible, almost entire, becoming somewhat serrate at the angle 
and on lower limb; no distinct emargination, but the angle salient, membranaceous, 
Scales large, the rows horizontal below the lateral line; those above rather irregular, the 
series running upward and backward. Head scaly everywhere, the scales generally smaller 
than on body; opercle with three rows of scales, very large, with one row on subopercle; 
cheeks with many rows of scales, those in the middle very small; one or two rows on inter- 
opercle. Base of soft dorsal and anal somewhat scaly. Branchiostegals 7. Spinous and 
soft dorsals entirely separate; first spine 44 in second, which is 23 in head, the spines 
thence becoming gradually shorter to ninth spine, which about equals length of first spine. 
Last rays of dorsal and anal not produced; margin of soft dorsal slightly concave, the 
anterior rays longest, 24 in head; anal similar to soft dorsal, its margin rather more con- 
cave; first soft rays extending beyond tips of last rays, when the fin is depressed. Anal 
spines moderate, the third slightly longer than second, 22 in head; caudal fin short, broad, 
moderately forked, the upper lobe longer, its length scarcely twice that of middle rays, 
which are 22 in head. Pectorals long, reaching to origin of anal, 14 in head; ventrals 13 
in head. 

Color in spirits dusky gray, slightly paler below; tips of spinous dorsal and ventrals 
jet black, the fins otherwise colored as the body; posterior edge of caudal dusky; lining of 
gill cavity, peritoneum, and posterior part of mouth jet black. 

Radial formula: D, 1x, 1, 10; A. 1, 7; Scales: 4-43-9; 41 pores. 

“Lrespece est rare,” writes Poey, ‘on la peche ade grandes profondeurs. On en prend 
de cing livres.” 


DENTEX, Cuvier. 
Dentex, CuviER, Régne Animal, ed. 1, 1817, 11, 272; ed. 11, 1829, 1, 184. 


Lutjanids with the body oblong, compressed, covered with ctenoid scales of mod- 
erate size. Head large; teeth all sharp, in villiform bands, with canines to the number of 
3 or4in each jaw. Preorbitals entire, broad. Preoperculum entire, with more than 3 rows 
of scales; operculum not conspicuously armed. Gill openings broad. Branchiostegals 6; 
pseudobranchie present. Dorsal with 10 to 12 spines and 9 to 10 soft rays; anal with 3 
spines and 8 to 9 rays; the two vertical fins received in a furrow. Caudal more or less 
forked. 

This genus, which is found in the temperate and tropical Atlantic, the Mediterranean, 
the Red Sea, the Sunda Sea, and the Sea of Japan, is represented in deep water by one 
species, identified by Vaillant with 8. macrophthalmus. 


DENTEX MACROPHTHALMUS, (Biocn) Cuvier and VALENCIENNES. 


Sparus macrophthalmus, BLocH, Iehthyol., pl. 272.—Rtsso, Ichth. Nice, 1810, 250. 
Cichla macrophthalma, SCHNEIDER, Bloch, Syst. Ichth., 1801, 337. 
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Dentex macrophthalmus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., v1, 227.—GUIcHENOT. Explor. Sei. 
Algér. Poiss., 51.—VALENCIENNES, in Webb & Berthelot, 37.—BoNAPARTE, Catalogo, 455.—GUtnrTuer, 
Cat. Fish. Brit. Mus., 1, 370.—CarerLio, Cat. Peix. Portugal, 17.—CANEsTrINI, Fauna Italica, $3.— 
MorEAv, Hist. Nat. Poiss. France, 11, 59.—VarLLant, Exped. Sci. Travailleur et Talisman, 358. 





A Dentex, with the height of its body a little less than length of head, and included 34 
times in the total length. Eye large, its diameter contained three times in the length of 
the head, and greater than the distance between the eyes. Second anal spine longer and 
thicker than the third. Scales about 58 to 60 in the lateral line; 6 above and 13 below. 

Radial formula: D. x11, 9-10; A. 111, 7-8. 

Color, uniform red, 

The French explorers obtained in all 11 specimens of this species in considerable depths 
of water; 6 from the Bane d’Arguin, 140-235 meters; 4 off the coast of Soudan, 130-410 
meters, and 1 off the coast of Morocco in 120 meters. The identification of these specimens 
with the Mediterranean form is accepted on the authority of Vaillant, although the material 
for the study of D. macrophthalmus is not very ample. 


Family PRIACANTHID-. 


Priacanthina, GUNTHER, Cat. Fish. Brit. Mus., 1, 1859, 215, 221. 
Priacanthide, GILL, Arr. Families Fishes, 1872, 1 (No. 112.)—JoRDAN and GILBERT, Bull. xvi, U. S. Nat. 
Mus., 544. 


Body oblong or ovate, compressed, covered with scales. Mouth large, oblique, lower 
jaw prominent. Teeth villiform on jaws, vomer, and palatines. Eye very large. Preoper- 
cles less serrated, with one or more spines atangle; opercula short, with two or three points 
behind. Seales firm and rough, covering all parts of the body and head. Gill membranes 
separate, free from the isthmus. Pseudobranchixe large. Gills 4, a slit behind the fourth. 
Gill-rakerslong. Branchiostegals 6. Lateral line continuous, First dorsal composed of 
about 10 spines, depressible in groove; anal with 35 spines; soft part long, similar to soft 
dorsal; ventrals thoracic, 1, 5; pectorals small, rounded; caudal fin truncate or lunate. 


KEY TO THE GENERA. 


A. Seales small. Body rather elongate, its depth less than half its length .......... ee aeeee PRIACANTHUS 
B. Scales large. Body rather short, its depth more than half its length. ..........-.... PSEUDOPRIACANTHUS 


PRIACANTHUS, Cuvier and Valenciennes. 


Priacanthus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 11, 96.—GUNTHER, Cat. Fish. Brit. Mus., 1, 215.— 
JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 544. 


Priacanthids with body somewhat elongate, compressed, the height being less than half 
the length. Scales small. Other characters included in the family diagnosis. 


PRIACANTHUS CATALUFA, Pory. 


Priacanthus macropththalmus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 111, 95 (not -Anthias macrophthal- 
mus, BLOCH).—GUNTHER, Cat. Fish. Brit. Mus.,1, 215.—JORDAN and GILBERT, Bull. xvi, U.S Nat. Mus. 

Priacanthus catalufa, Pory, Proc. Acad. Nat. Sei. Phila., 1863, 182 (Parras ‘‘ Catalufa”). 

Priacanthus arenatus, JORDAN and GILBERT, op. cit., 971 (not P. arenatus, Cuy. and VAt.). 


Body oblong, compressed, and little elevated. Its height three-eighths its length. Head 
short, its length contained 34 times in that of body. Gape of mouth subvertical, maxillary 
passing front of eye. Diameter of orbit about one-half length of head and more than 6 times 
width of preorbital. Ventrals long, reaching front of anal; pectorals small, not longer than 
eye. Lateral line with 85 scales, following the curve of the back. 

Radial formula: D. x, 14; A. 1, 15. 

Color, uniform red, fins edged with dusky. 

A specimen was obtained by the Blake at station CCXXXV, off Havana, in 245 fathoms. 
This species is a member of the West Indian fauna. It is possible that it was taken nearer 
the surface than the records would indicate, 
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PSEUDOPRIACANTHUS, Bleeker. 


Pseudopriacanthus, BLEEKER.—JORDAN, Cat. Fish. N. Amer., 1887, 86. 

Priacanthids, having the body rather short, compressed, its height more than half its 
length. Scales comparatively large and rough. Posterior nasal aperture a curved slit. 
Angle of preoperculum with strong spine. Dorsal and anal spines striated. Anal rays 
10-11; dorsal rays 12-13. Other characters included in the family diagnosis. 


PSEUDOPRIACANTHUS ALTUS, GILL. (Figures 239, 240.) 


Priacanthus altus, Gti, Proc. Acad. Nat. Sci. Phila., 1862, 132.—JoRDAN and GILBERT, Bull. xvi, U. S. Nat. 
Mus., 545. 
Pseudopriacanthus altus, JORDAN, Cat. Fish. North America, 1887, 86. 

Body oblong, its length exceeding its height by one-half, compressed and elevated. 
Head high and short, its length two-fifths that of body. Profile very oblique; snout 
extremely short; gape of mouth very oblique, maxillary reaching to below orbit. Diameter 
of orbit about one-half length of head. Spines stout. Scales rough and large, 45 in lateral 
line, which runs obliquely upward in front, then abruptly turns downward. Ventrals large, 
surpassing origin of anal. Preopercles and opercles coarsely serrate at angle and below; 
angle of preopercle with two spines. Caudal fin rounded. 

Radial formula: D. x,11; A. 111, 9. 

Color, tawny red, the vertical fins dotted with black, and the ventrals black. 

The type was obtained in Narragansett Bay, September, 1860, evidently an estray from. 
southern waters. 

A large specimen, 5 inches long, was obtained by the Albatross at station 2316, N. lat. 
24° 25’ W., lon. 81° 46’ 45’ in 45 fathoms, and two smaller ones at station 2606, in 25 
fathoms. (Both of these are illustrated. Fig. 236 is 8 times natural size; Fig. 236 A, 
4 times.) The species is not known to be abyssal, and has no claim to a place in this list, 
except that it has been accidentally included in similar lists before, and should be ae- 
counted for. 


Family POLYMIXIIDA. 
Polymixiida, GILL, Arr. Fam. Fish. 1872, name only (No. 99); Johnson’s Cyclopedia, 1323. 


A family of teleocephalous fishes distinguished by the peculiar union of characters. 
The body is rather elongated and compressed; the scales are not serrated; the lateral line 





POLYMIXIA NOBILIS. 


is continuous with the back; head compressed and with a decurved profile; preoperculum 
serrated; mouth with a lateral and nearly horizontal eleft; teeth villiform, on the jaws as 
well as palate; branchiostegal apertures large; branchiostegal rays 4; dorsal moderately 
elongated, with several spines, increasing backward; anal opposite the posterior portion of 
the dorsal, armed with 3 or 4 spines; pectorals with branched rays; ventral fins thoracie, 
each with a spine and 6 or 7 rays. The skeleton has the vertebra in increased number (29). 
The family is distinguished by the combination of chin barbels, increased number of rays, 
and small number of branchiostegals. Its affinities are doubtful, but on the whole seem to 
be rather with the Mulliide. (Gill.) 
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POLYMIXIA, Lowe. 


Polymixia, LOWE, Trans. Cambridge Phil. Soc., 1838, v1, 198.—Gintuer, Cat. Fish. Brit. Mus.,1, 16. 
Nemobrama, VALENCIENNES, in Webb and Berthelot, Ichth. Hes Canar. Poiss., 40. 
Dinemus, Poky, Mem. Hist. Nat., Cuba, 1, 161, 1860. 


Snout short, with the cleft of the mouth nearly horizontal. Eye large. Two barbels 
at the throat. Opercles without armature. Scales of moderate size. One dorsal. Anal 
with 3 or 4 spines. Caudal forked. Ventrals with 6 or 7 short rays. (G@iinther.) 

The fishes of this genus have, according to Giinther, about the same bathymetrical 
and horizontal distribution as Bery.x. 


POLYMIXIA NOBILIS, Lowe. (Figure 241.) 


Polymixia nobilis, LOWE, Cambr. Phil. Trans., 1838, vi, 198. (Specimens fron Madeira).—GUNTHER, Cat. 
Fish. Brit. Mus., 1, 17; Challenger Report, xx, 1887, 34, pl. 1, fig. 31.—ALcock, Ann. and Mag. Nat. 
Hist., 1889 (Nov.), 381. 

Nemobrama Webbiit, VALENCIENNES, in Webb & Berthelot, Ichthyol. Hes Canaries, 41, pl. vir (specimens 
from the Canaries). 

Polymixia Lowei, GUNTHER, op. cit.,1, 17.—Pory, Repert. Fis. Nat. Cuba, 11, 159. 

Dinemus venustus, Porky, Mem. Hist, Nat. Cuba, 1, 1860, 161, 352, pl. x1v, fig. 1 (Barbudo in Cuba).—Zoolog- 
ical Record, 1868, 147. 

Polymixia japonica, GUNTHER, Ann. and Mag. Nat. Hist., 1877, xx, 486 (specimens from Inosima, Japan).— 
STEINDACHNER, Denkschr. Akad. Wiss. Wien, 1883, XLvu, 261, tab. Iv, fig. 2. 

A Polymixia, with compressed, elevated body, whose height is contained 3% times in 
its total length, and is nearly equal to the length of head. Head with blunt snout and 
slightly projecting upper jaw. Mouth wide, the maxillary ending beyond vertical from 
posterior margin of orbit, and terminating posteriorly in a broad plate. Teeth in broad, 
velvet-like bands, present on jaws, palatines, pterygoids, vomerines, tongue, and branchial 
arches. Eye placed high, but below upper profile of head; its diameter contained about 
3 times in the head’s length. Opereles spineless. Scales oblique, wregular, completely 
covering body and head; 48-54 in lateral line. 

Radial formula: D. v, 28-38; A. 1I-1v, 16-18; V. 1, 6-7. 

Color a soft violet, brownish, opalescent on the back and fins. Upper margin of orbit, 
and two bands above the snout, golden green; maxillary roseate, inner margin of caudal 
lobes whitish. Iris white, opalescent. 

This species has been exhaustively studied by Dr. Gimther, who has access to speei- 
mens from various parts of the tropical and subtropical Atlantic, namely, near Madeira, 
the Canary Islands, St. Helena, and Cuba. The Challenger expedition brought home speci- 
mens from the Sea of Japan, where they were captured off Inosima at a depth of 545 fath- 
oms. The Investigator took it in the Andaman seas, in 271 fathoms. The species has been 
found by Poey at Cuba. The British Museum in 1886 received a specimen from Mauritius, 
the first of its kind which the fishermen remembered to have seen. The wide geographical 
range of this form is remarkable, although it is possible that it does not descend to very 
great depths or extend beyond the tropical or subtropical zones. From comparison of all 
the materials in his possession, Dr. Giinther has become convinced that the differences 
on which he formerly based his conclusion that there were three species, were really not 
sufficiently marked to justify his conclusions. 


Family POMACENTRID. 


Pomacentridw, BONAPARTE, Catalogo Metodico, Pesci Europei, 1846, 81.—GUNTHER, Cat. Fish., Brit. Mus., 
Iv, 1862, 2.—Gin1, Arr. Fam. Fishes, 1872, 7, No. 64. 
Pomacentroidei, BLEEKER, Tentamen, 1859, XVIII. 

Pharyngognaths with ctenoid scales, pseudobranchie and gills 33. Teeth feeble; pal- 
ate edentulous. Lateral line incomplete or interrupted. Dorsal in two nearly equal 
portions, the first spinous. Anal similar to soft portion of dorsal. Ventrals thoracic, I, 5. 
Branchiostegals, v-vit. Pseudobranchie present. Air bladder present. 

The Pomacentrids live in warm waters, especially among coral reefs and usually near 
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rivers and in very shallow water. Only one species has been found at considerable depths, 
and it is probable that its occurrence out of the shallows was not positively determined. 


CHROMIS, Cuvier. 
Chromis, Cuvier, Régne Animal, ed. 1, 1, 1877, 266. 
Heliases, CUVIER and VALENCIENNES, Hist. Nat. Poiss. v, 493. Mem. Mus. Nat. Hist. Nat., 1, 1815, 353. 
Heliastes, GUNTHER, Cat. Fish Brit. Mus., Iv, 60. 

Preoperculum not denticulated. Teeth small, conical, in a narrow band or irregular 
series. Dorsal fin with 12 to 14 spines, anal with 2. Scales of moderate size; the lateral 
line ceases below the posterior portion of the dorsal fin. Branchiostegals 5; gills 33; 
pseudobranchie present; pyloric appendages 2. 

A single representative of this well-known tropical genus, has been found under such 
circumstances as to lead to the belief that it could live in deep water. This is C. roseus, 
the Heliastes roseus of Giinther, Challenger Report, v1, 1880, 45, pl. xx, 1887, page 76. It 
was taken at Challenger station 192, off the Ki Islands, in 140 fathoms. 


Family SCORPAZNIDA. 


Les Scorpenides, Risso, Hist. Nat. Europe Méridionale, 1826, 11, 109, 367. 
Scorpenida, SWAINSON, Nat. Hist. Fish, ete., 11, 1839, 180.—GrLt, Arr. Fam. Fishes, 1872, 6 (No. 58).—Gin- 


THER, Zoological Record, vu, 1870, 91; Challenger Report, xx, 16.—G1LL, Johnson’s Cyclopzdia, Iv,’ 


143.—JoRDAN and GILBERT, Bull. xv1, U 8S. Nat. Mus., 650. 
Scorpenina, GUNTHER, Cat. Fish. Brit. Mus., 11, 1860, 87, 95. 
Cataphracti (part), Cuvier, Regne Animal, both editions.—MiULier, Berlin, Abhandl., 1844, 201 
Sclerogenide (part), OWEN, Lectures, Comparative Anatomy of the Vertebrates, 1, 49. 
Triglide (part), Kaup, Wiegmann’s Archiy., 1858, 329. 
Scorpenoidei, BLEEKER, ‘Tentamen, 1859, XXt. 
Scorpenini, BONAPARTE, Catalogo Metodico, 1846, 61. 

Scorpenoid! fishes with body oblong, more or less compressed, head moderately 
large, often inflated laterally, usually with one or more pairs of spine-tipped ridges 
above, opercle usually with two, preopercle with five, spinous processes. Mouth wide, ter- 
minal, with villiform teeth on jaws, vomer and palatines. Premaxillaries protractile. A 
bony stay, extending from the suborbital to the preopercle. Branchial apertures ex- 
tending forward, wide, separate, and free from isthmus. Scales etenoid, or rarely 
cycloid, sometimes nearly obsolete. Lateral line single, continuous, concurrent with the 
back. Dorsal fin with 8 to 16 rather strong spines, and a similar number of rays, set closer 
than the spines so that the soft portion of the fin is the shorter, the fin being sometimes 
continuous and sometimes notched so deeply as to divide it into two parts. Anal rather 
short, with 3 spines and 5 to 10 rays. Ventrals thoracic or post-thoracic, with 1 spine and 
4to9 rays. Soft fin rays all branched except lower rays of pectoral. Air bladder pres- 
ent. Pseudobranchie large. Pyloric ceca few (less than 12). 


KEY TO ATLANTIC DEEP-SEA GENERA OF SCORPAENID&. 
I. Dorsal continuous, though somewhat notched. 
A. Dorsal spines X11; anal 11, 5; vertebrae 10+14. 
1. Head naked above, with several series of spinous ridges. Scales cycloid. Cheeks smooth. 
Opercles sometimes scaleless. 
a. A square occipital pit. Cheeks and opereles scaleless. Scales on body small. Laciniw 


present. Pectorals broad, rounded, procurrent. ..---< -.--<-2-<-------2- smenerienn= ScORPNA 
b. “Wide, muciferous cavities in superficial bones of skull. Scales on lateral parts of head hid- 
den in skin. Cleft of mouth very wide.” Sea of Japan ..--....---..----- [BATHYSEBASTES ] 


2. Head sealy above. Scales ctenoid, on cheeks and opercles, as well as on body. 
a. No occipital pit. Pectorals not procurrent. 
Pectoral rays in three groups, the medial ones of branched rays. Suborbital keel smooth, 


or with’ a‘singlejanterion spine! 325-2024). cse 5 = See eee eer .------ HELICOLENUS 
Pectoral rays all simple. Two retrorse spines on each preorbital. Suborbital keel with three 
StrONP.. SPINS) ~ 2-55.55 560.50 5s ac oso Soto Sere a ee ee PONTINUS 





' Gill’s superfamily Scorpanoidea .ncluding Scorpanide, Synanceide, Hexagrammida, and Anoplopomide) 
is composed of mail-cheeked fishes ‘having the hypereoracoid and hypocoracoid bones normally devel- 
oped, a complete myodome, and post-temporals normally articulated with the cranium.” 
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B. Dorsal x11, 6-9; anal 111, 6-9; vertebrie 12-++15. 
1, Cranial ridges more or less developed. Head more or less scaly. 
a. Palatine teeth present. 
Scales small (90-100 in lateral line). Lower jaw much projecting. Cranial ridges low. 


JNTEVEE be pA S SARIN Spe fe ee ae ae ee ge eae SC [SEBASTODES] 

Scales moderate (45-80.) Amal I, 5-9 .....2.... 2.202002 0e eee ee eee .-..-[SEBASTICHTHYS] 

Cc: MJOTSANSPINES BV sn soo - nee ee eee eee cece eee cee --+s -sess-SEBASTOMUS 230 SEBASTOSOMUS 
1. Anal 111, 7-8; vertebrie 12419. Headscaly above, with one or two pairs of s pine-tipped ridges. 

a. Pectorals long, narrow. Ventrals post-thoracic. Scales ctenoid. No lac nie...... SEBASTES 


2. Analim,5. Vertebree unknown. 
a. Pectorals with lower rays prolonged in a linguiform lobe. 
Ventrals under axils of pectorals, with outer rays produced, thick, unbranched..SEBASTOLOBUS 
Il. Dorsal deeply notched, in two parts. 
A. Dorsal spines, x-+-1. Anal 111, 5-6. 
1. Pectoral with medial rays branched. Low, inconspicuous spines on the vertex ...... SETARCHES 
2. Pectoral simple. Head smooth, unarmed above .........2......2222. 222-2 eee eee [Lroscorpivs] 


SCORPAZNA, Linnzus. 


Scorpena, ARTEDI, Genera, 17, XxX, 47.—LINN-£US, Systema Nature, ed. x, 1758, 266,(type, Scorpena porcus).— 
GONTHER, Cat. Fish. Brit. Mus., 1, 107.—JORDAN and GILBERT, Bull. xvi, U. S. N. M., 678, 679. 

Scorpenids having the body oblong, somewhat compressed. Head large, not much 
compressed, naked above and armed with several series of spinous ridges, and with dermal 
flaps. A quadrate pit at the occiput, mouth large, with bands of villiform teeth on jaws, 
vomer, and palatines. Scales mostly ctenoid; of moderate size, often with skinny flaps, 
cheeks naked, opercles sometimes without scales. Dorsal fin with 12 stout spines; anal 
with 3 spines, the second commonly the longest; pectorals large, rounded, the base procur- 
rent; the upper rays divided, the lower simple in ali our species; ventrals inserted behind 
pectorals. No air bladder. Vertebrie 10414, 

This genus, which is widely distributed throughout the East Indian seas, is represented 
in the shore faunas of the Atlantic basin by two European and two tropical American 
forms. S. Plumieri, Schneider, occurs throughout the West Indies and north to the Ber- 
mudas, and is always a shoal-water form. S. brasiliensis, C. & V., a smaller scaled form 
with shorter body, is a shore form from the coast of Brazil. The European forms both 
occur in the Mediterranean. The Italians have noted them from Genoa, Naples, and Sicily 
and around to the head of the Adriatic, the French from Nice, Cette, and Marseilles, and 
the Portuguese from Lisbon. Both have been observed in the Gulf of Gascony, at Biarritz 
and La Rochelle. 8S. scrofa has not been seen on the coasts of Vendee or farther north, 
but is abundant at Madeira, where there is also a local species, S. ustulata, to which it is 
closely allied. SS. porcus follows the French coast as far north as Dieppe. Cuvier was 
entirely in error in supposing that it occurs in the western Atlantic, but appears to have 
had specimens from Teneriffe. Lowe’s remarks about Scorpana scrofa and its habits at 
Madeira are very important. He notices the tendency of this form to become modified for 
residence in deeper regions. 


SCORPANA SCROFA OBESA, Lowe. 


Scorpena scrofa, AUCTORUM, (in part). 
Scorpena scrofa, var. S. obesa, LOWE, Fishes of Madeira, 1893, 105. 


A Scorpena with oblong body, whose height is 34-4 times in its length, covered with 
scales of moderate size, there being 40-46 in the lateral line; the posterior ones are ciliated. 
Head longer than high, its length about one-third of total, scaleless and smooth. Interor- 
bital space deeply concave. Occipital pit broader than long. Cirri upon head and trunk, 
larger along lateral line Third dorsal spine nearly half as long as the head. Second anal 
spine more than one-third as long as head. 

Color yellowish red, the fins marbled with brown, a blackish blotch upon the body 
under the space between the sixth and tenth spines. 

Radial formula: D. x1, 1+9-10; A. 1,5; P.1, 8-10; V.1, 5. 
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The above description applies to the species as a whole. Lowe separates his variety 
obesa on the following specifications: “ Major, miniacea, pallida, maculis obsoletioribus ; 
corpore altiore s. obeso; oculis fere majoribus.” 

S. scrofa obesa is a deep-water form, living “in profundioribus, a littort procul.” The 
fishermen of Madeira distinguish it, calling it Carneiro de Fora, while the inshore type is 
known as Carneiro de Rolo. They grow to be from 15 to 20 inches long, and have the 
belly somewhat more prominent, and larger eyes, and lighter colors. Lowe is not posi- 
tive that the two forms should be distinguished, even as varieties. We include obesa 
among the deep-water forms in order to invite further investigation of the question whether 
S. scrofa may not be dimorphic like Sebastes norvegicus. 

Risso distinguished a color, or depth, variety in this species at Nice, which occurred in 
the coralline zones, and was “da un brun rouge de laque, marbrée de brun, de blanc et de gris 
couverte Vappendices dentelées et de cirrhes rougeatres” (Hist. Nat. Europe Mérid., 111, 371). 
He also describes a pallid form under the name Scorpena lutea. This is not recognized by 
modern Mediterranean ichthyologists. Lowe suggests that it nay be founded upon some 
extreme state of his obesa. 

Scorpena scrofa is preéminently a Mediterranean species. It has been observed at 
Nice, Cette, Genoa, Leghorn, Naples, Montecristo, Magdalena, Alghero, Cagliari (Corsica), 
Messina, Catania, Malta, Venice, Trieste, Dalmatia, and North Africa. Also from the 
River Niger, Lisbon, Gulf of Gascony, St. Jean de Luzon, Arcachon, Gironde, La Rochelle. 
Also from Madeira and the Azores. 

Scorpena ustulata, Lowe, Proc. Zool. Soc. 1860, 36, is a Madeiran form of small size, 
closely allied to S. scrofa, but with cheeks and opercles pustulate or granulated. 

Two additional species are now added to the deep-sea forms of the Atlantic. 


SCORPAENA CRISTULATA, GoopE and BEAN, n. 8s. (Figure 242). 


The greatest depth of the body (50 millimeters) is one-third of the standard length; the 
least height of the tail (14 millimeters) equals the length of the snout. The length of the 
head (68 millimeters) is contained 2+ times in the standard length, and is about twice the 
length of the upper jaw. The width of the interorbital space (8 millimeters) is one-fourth 
the length of the upper jaw; this space is moderately concave and is incompletely scaled. 
The maxilia reaches to the vertical from the posterior edge of the pupil; its length (30 
millimeters) is one-fifth of the standard length. The mandible reaches to below the pos- 
terior margin of the eye, its length (38 millimeters) slightly more than the postorbital part 
of the head. Teeth in villiform bands in the jaws and on the vomer and palate. A naked 
space at the symphysis of the intermaxillaries. A pair of spines on the preorbital; six 
spies on the suborbital carina; five on the border of the preoperculum, of which the up- 
permost is the largest, and with a supplementary spine at its base. Nasal spines developed; 
three supraorbital spines on each side and three more on each side of the vertex and nape. 
A postocular spine, a tympanic and two humerals. Two thin flat spines on the operculum. 
Almost all the spines of the head have short filaments behind them. 

The length of the eye (20 millimeters) is contained nearly 34 times in the length of the 
head and equals two-thirds the length of the maxilla. The length of the snout (14 millime- 
ters) equals the least height of the tail. The anterior nostril is nearer to the eye than to 
the tip of the snout; it is tubular and has prolongations behind consisting of two dark col- 
oved filaments. The longest filaments above the orbit are scarcely one-third as long as the 
eye. The posterior nostril is scarcely tubular; the distance between the anterior nostrils is 
one-half the length of the eye. The integument covering the supramaxilla is finely scaled. 
The character of the gillvakers is very different from those of Pontinus; they are short, 
stout, and the club-shaped extremity is armed with minute spines. There are 4 developed 
and 2 rudiments above the angle and 8 below, besides 5 sessile rudiments. Pseudobranchie 
present. The distance of the spinous dorsal from the tip of the snout (67 millimeters) 
equals twice the length of the upper jaw. The length of the first spine (8 millimeters) 
equals the width of the interorbital space; the length of the second spine is nearly twice 
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that of the first; the length of the third (22 millimeters) is about one-third the length of the 
head; the fourth is about equal to the third, the fifth is broken off, the sixth is slightly 
shorter than the third, and the rest decrease gradually in size to the penultimate spine, 
whose length (11 millimeters) is a little more than one-half the length of the last (19 milli- 
meters). The longest ray of the soft dorsal (26 millimeters) equals one-half the length of 
the base of the spinous dorsal. Length of the middle caudal rays (32 millimeters) is nearly 
one-half the length of the head. The caudal is slightly rounded when expanded. The 
anal origin is under the last spine of the dorsal. The length of the anal base (17 millimeters) 
equals one-half of the postorbital part of the head. The spines are all stout, the length of 
the first (10 millimeters) is about one-half of the second (21 millimeters) and exactly one- 
half of the third (20 millimeters.) The length of the longest ray (24 millimeters) is about 
one third the length of the head. The ventral does not quite reach to the vent; its length 
(31 millimeters) slightly greater than that of the maxilla. The pectoral extends to the verti- 
cal from the tenth spine of the dorsal. It reaches, also, to above the vent. It has the 
lower 8 or 9 rays simple; the first ray, also, is simple, and the intervening 13 rays are 
divided. 

Radial formula:—D. x11, 9; A. 111, 5; V.1, 5; P. 23. 

Scales in 8 rows between the origin of the second dorsal and the lateral line, and in 15 
rows from the origin of the anal upward to the lateral line. About 35 tubes in the lateral 
line. About 60 rows of scales can be counted from the upper angle of the gill-opening to 
the caudal. 

Color (in alcohol) light orange yellow; a faint dusky blotch on the upper part of the oper- 
culum. An irregular area of dusky under the second half of the spinous dorsal extending 
downward about to the middle of the body; another ill-defined blotch two-thirds as long as 
the eye on the basal half of the soft dorsal. The membrane of the spinous dorsal beginning 
behind the fourth spine is vaguely intermingled with dusky. 

The type of the description is an example measuring 150 millimeters to base of caudal. 
Catalogue number 39326, from station 2415, steamer Albatross, N. lat. 30° 44’, W. lon. 79° 
26/ (off Georgia), in 440 fathoms. 


SCORPENA AGASSIZII, Gooper and BEAN, n. 8s. (Figure 243.) 


The greatest height of the body (32 millimeters) is about one-third of the standard 
length. The least height of the tail (9 millimeters) equals one-half the length of the third 
dorsal spine and nearly one-half the length of the maxilla The length of the head (38 
millimeters) equals the length of the base of the spinous dorsal. 

The greatest width of the head (21 millimeters) equals one half its length without the 
postorbital part. The width of the interorbital area (8 millimeters) is half the length of 
the postorbital part of the head. The length of the eye (15 millimeters) is contained 2% 
times in the greatest length and 6 times in the standard length. The supraocular ridge is 
elevated above the general profile, and the snout is abruptly declivous and very short; 
its length (6 millimeters) is less than one-half the length of the eye. The maxilla reaches 
to the vertical from the posterior margin of the orbit, its length (20 millimeters) is one-half 
the length of the head and two-ninths of the standard length. The mandible reaches 
behind the vertical from the posterior margin of the orbit; its length (22 millimeters) 
equals nearly one-fourth of the standard length; it has a prominent knob at the symphy- 
sis. The strong preorbital spines overhang the supra-maxilla. The nasal spines small. 
Three spines at the top of the orbit, one in front and two behind. Two spines on each 
side of the vertex and one on each side of the nape; a tympanie and a humeral spine. 
Two spines on the operculum and five behind the border of the preoperculum, the first 
with a small supplementary spine at its base. Suborbital carina feeble, with three small 
spines. Top of head scaleless; sides of head incompletely scaled. Cephalic filaments all 
small, the longest one above the orbit about one-third as long as the eye. Six gill rakers 
above the angle and seven below. The distance of the spinous dorsal from the snout (37 
millimeters) equals the length of its base. The length of the first spine (7 millimeters) is 


248 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


about one-half that of the second; the third, fourth, fifth and sixth are about equal in 
length, being about one-half as long as the head. The penultimate is about three-fourths 
as long as the last, whose length (15 millimeters) is about equal to that of the orbit. The 
longest dorsal ray (20 millimeters) is about one-half as long as the head. The caudal is 
very long, its middle rays (31 millimeters) about one-third the standard length. The anal 
origin is under the penultimate spine of the dorsal. The length of its base (16 millin eters 
equals the height of the body at the end of the anal; length of the first spine (7 milli- 
meters) is one-half that of the eye; the second spine (13 millimeters) is nearly twice as 
long as the first, and the third (14 millimeters) is exactly twice as long as the first. The 
longest ray of the anal (21 millimeters) equals the length of the upper jaw. The vent is 
under the tenth dorsal spine. The pectoral is very long, reaching to above the end of the 
anal; its length (41 millimeters) more than that of the head. The ventral reaches to the 
origin of the anal, its length (24 millimeters) somewhat more than one-fourth of the stand- 
ard length. 

Radial formula:—D. x11, 9; A. m1, 5; P. 20, the lower ten and the first simple. 

Five scales between the lateral line and the origin of the soft dorsal; eleven between 
the origin of the anal and the lateral line, counting obliquely upward and backward; 47 
rows between the upper angle of the gill opening and the caudal; 28 tubes in the lateral line. 

Color above light orange yellow, creamy white below the lateral line; the fins all 
pale. g 

The type of the description is a specimen measuring 90 millimeters to base of caudal. 
From station CcLix, Blake, N. lat. 239 13’, W. lon. 39° 10’. 


BATHYSEBASTES, Steindachner and Déderlein. 


Bathysebastes, STEINDACHER & D6ODERLEIN, Denkschr. Akad. Wiss. Wien, XLIx, 1884, 207.—GUNTHER, 
Challenger Report, xxi, 19. 

Scorpenids with continuous, though somewhat notched, dorsal; twelve dorsal spines. 
Head naked above, with several series of spinous ridges. Cleft of mouth unusually wide. 
Bands of teeth in the jaws, on the vomer and palatines. Superficial bones of the skull 
with wide, muciferous cavities. Scales very small, cycloid; upper side of the head scaleless 
(or with scales on the lateral parts of the head hidden under the skin). Branchiostegals 7. 

This genus has not been fully characterized, and it is difficult to see how it will finally 
be separated from Scorpena. 

It includes a single species, Bathysebastes albescens, obtained from the Sea of Japan. 
Giinther, though stating that ‘nothing definite is known about the depths which it inhab- 
its,” includes it in his list of deep-sea fishes. 


HELICOLENUS, Goode and Bean n. g. 


Seorpenids with body oblong, somewhat compressed; large head, ctenoid scales on its 
top, and on the cheeks and opercles. Several series of spinous ridges on the head, but no 
occipital pit. Mouth large, with bands of villiform teeth on jaws, vomer and palatines. 
Dorsal fin continuous, not deeply notched, with 10 stout spines and 10 to 12 rays. Anal 
with 3 spines and 6 rays. Pectorals broad, fan-shaped, with rays arranged in three groups: 
the first of two simple rays; the second of 8 or 9 branched rays; the third of 8 simple 
rays, sometimes prolonged, with their tips tendril-like and free from the membrane for half 
their length or less. The second dorsal with tips free from membrane. Suborbital keel 
smooth, or with a single anterior spine under the eye. Preorbital with the spines so con- 
spicuous in Pontinus, small and hidden beneath the skin. Vertebre 10+14. No air- 
bladder. 

The type is the Sebastes dactylopterus of De la Roche. The genus oceurs in the Mediter- 
ranean and adjacent parts of the Middle Atlantic, and off the coast of the United States 
south of Cape Cod. 
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HELICOLENUS DACTYLOPTERUS, (DE La Rocnr) GoopE and BEAN. (Figure 244.) 


Scorpena dactyloptera, DE LA Rocue, Ann. Mus. Paris, x1, 316, 337, Pl. xx, fig. 9.—Risso, Ichthyol- 
ogie de Nice, 1810, 186 (Nice); Hist. Nat. Eur. Méridionale, 1826, 111, 369. ; 

Sebastes dactylopterus, GUNTHER, Cat. Fish. Brit. Mus, u, 1860, 99. 

Sebastoplus dactylopterus, GOODE and BEAN, Bull. Mus. Comp. Zool., x, 214.—Jorpan, Cat. Fish. N. Amer. 198. 

Scorpena (Pontinus) dactylopterus, JORDAN and GILBERT, Bull. xv1, U. S. Nat. Mus. 679. 


A Helicolenus with body and head somewhat compressed, and back arcuate; its height at 
the ventrals 23 in its total length (without caudal); the length of the head about 24. The 
second dorsal spine about equal in length to the fourth, and both shorter than the third. 
Seales moderate, finely pectinate upon the margins, presenting a rough surface. No der- 
mal flaps. Preopercular spines five in number, somewhat conspicuous, and uniform in 
size, except the second, which is a little longer and sharper than the others. Upper margin 
of the eye touching upper profile of head, its diameter 3 to 34 in length of head. Max- 
illary long, somewhat curved, its posterior extremity reaching about to thé vertical from 
the posterior margin of the pupil. Lower jaw equal in length to the upper, or sometimes 
passing slightly beyond it. Upper jaw notched, the lower with a median tubercle corres- 
ponding to the notch. 

The lateral line is distant from the dorsal outline a space equal to three-quarters the 
diameter of the orbit, and follows a nearly straight line to the point below the end of the 
soft dorsal, thence with a gentle curve to a point slightly above the middle of the base of 
the caudal. The number of longitudinal rows of scales is hard to determine. There appear 
to be about 50 and 28-30 of them are tube-bearing. 

The dorsal fin is inserted above the inner, upper angle of the opercular flap, and the 
length of its spinous portion is considerably less than the length of the head. Its second, 
third and fourth spines are the longest, the third slightly exceeding the other two; while 
the following ones gradually decrease to the eleventh, which is considerably shorter than 
the tenth, which is equal to the fifth. The soft dorsal is composed of 12 rays, the last 
bifid; and its height at its middle is considerably greater than that of the third dorsal 
spine, and nearly equal to that of the postocular portion of the head; its rays project far 
beyond the membranes. The anal is inserted under the origin of the soft dorsal, and is 
nearly equal to it in height. The tip of the ventral extends beyond the vent, the lower 
pectoral rays sometimes going to the same vertical. The base of the pectoral is equal in 
width to the postocular portion of the head, and almost equal to its longest or median 
rays, which reach to the vertical from the vent; the fin is broad and fan-shaped; its first 
two rays are simple, the nine following branched, the last eight simple and slender, nearly 
half of their extremities free from connecting membranes. 

Color, red above, white below, with the color of the back extending in transverse 
bands upon the sides. Dark blotches or bands on the opercles and dorsal fin. 

Radial formula: D. xu, 12-13; A. 11, 6; V. 1, 6. 

Dela Roche states that at Ivica this form is found only at considerable depths, outside of 
the regions commonly frequented by the fishermen; indeed, thatit is very rare, or scarcely 
at all known, in the markets of the towns where the fishermen are not in the habit of going 
far out to sea. He saw many individuals taken off Iviga at a depth of 260 to 290 meters, 
andin the vicinity of Barcelona saw the same species from a depth of 540 meters. At Ivica 
the species is known as the Seran imperial, and at Barcelona as the Fanegal. 

Risso says that the specimens seen by him at Nice corresponded perfectly with the 
description and figure of Dela Roche, and that it is very common in that part of the Medi- 
terranean, where it is known as the Cardouniera; that it grows to alength of 30 centimeters 
and a weight of 2 kilograms; that it is obtained on rocky bottoms at considerable depths 
throughout the entire year, and that he has observed females full ofeggs in summer. Canes- 
trini identities it from Naples under the name Scorfano di funal, and says it is known only 
at great depths. His diagnosis corresponds fairly well with that of De la Roche, but we do 
not know whether it is original or quoted. Giglioliidentifies the same from Genoa, Messina, 
and Catania. 
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Outside of the Mediterranean it has been identified by Capello from Lisbon, where he 
says it is very rare and found only in summer. 

Moreau says he has found it common at Marseilles, and identifies with the species in- 
dividuals observed by him at St. Jean de Luz, where it is very common, and at Biarritz, 
where it is known by the Basque name Crabra; at Valence and at Arcachon, where it is 
exceedingly rare, M. Lafont having obtained a single specimen, trawled and brought to 
market in February, 1871. 

The species also occurs in the western Atlantic in numerous localities, having been 
first discovered by the Fish Hawk, in 1880, off Narragansett Bay. The western form pre- 
sents no characters by which it can be distinguished from that of the Mediterranean, except 
that the lower rays of its pectoral fin are somewhat more prolonged in the example studied 
by us. This also has a perfectly smooth suborbital keel, while most of the western speci- 
mens have a Small spine on the anterior portion of this keel. This character is of little mo- 
ment. In some of our specimens the spine is present on one side and absent on the other. 

Incomparing H. dactylopterus with H. maderensis, special attention should be paid to the 
preopercular spines. The limb of the preopereulum is much more nearly vertical in the 
Madeiran type, and the spines are more prominent, and their axes (as shown in Lowe's figure) 
are parallel with each other and with the central axis of the fish’s body. This tendency to 
parallelism is noticeable in some of our specimens of H. dactylopterus. The Madeiran fish 
has a much more heavily armed head, and its coloration is different. The back part of the 
mouth of H. dactylopterus is plumbeous in both Mediterranean and American specimens, but 
it seems hardly probable that it can have been as conspicuously black as in that of Madeira. 

In addition to the American specimens, we have had before us a specimen obtained by 
President Jordan at Genoa (U.S. Nat. Mus. Cat. No. 29783). 


HELICOLENUS MADERENSIS, GooprE & BEAN, n. s. 


Sebastes imperialis, LOWE, Synopsis, Fishes of Madeira, 175; Fishes of Madeira, 171, pl. xxiv. 


A Helicolenus, with body moderately compressed, as high at the origin of the anal as at 
that of the dorsal, with its profile flatly arched to a height equal to about one-third the 
diameter of the orbit. Its greatest height, at the origin of the ventrals, is equal to the 
length of the head (measured from the tip of the snout), and slightly exceeds one-third the 
length of the body; the thickness, which is greatest behind the eyes, about one-half of its 
height. 

Hye large, the upper limb of the orbit encroaching upon the upper profile of the head; 
its diameter equal to the length of the snout, but less than the postorbital portion of the 
head, and consequently less than one-third the length of the head. The interorbital space 
deep and strongly ribbed, its width scarcely one-half the diameter of the orbit; a promi- 
nent depression in the occipital region. Suborbital equally feeble, aculeate, with generally 
only one slight spine. Preoperculum with five strong spines, equidistant and regularly 
arranged, the uppermost, which is opposite the end of the suborbital keel, or sometimes one 
below it, a little the most conspicuous, all having the same horizontal or parallel direction, 
being nearly straight or but slightly hooking upwards. The scapulary and two suprascapu- 
lary spines small and crowded, forming the usual triangle. Two conspicuous spines upon 
the upper part of the opercular flap, below its angle; spines upon the anterior suborbital 
INCONSpIcuoUs, 

The teeth are not described by Lowe. 

The dorsal begins slightly behind the upper anterior angle of the preoperculum, and 
(as shown in the figure) the roots of the first and second spines seem very close together. 
The second and fourth spines are nearly equa’, the third slightly exceeding them in length; the 
fifth, sixth, and seventh are nearly equal; the eighth, ninth, and tenth slightly decreasing 


from one to the other, the ninth as long as the first, which exceeds the twelfth by as much . 


as this exceeds the tenth, and the tenth exceeds the eleventh. This fin is less regular in 
the diminution of the length of its spines than that in H. dactylopterus. 
The anal begins farther forward than in H. dactylopterus, apparently in the vertical from 
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the base of the eleventh dorsal spine. The third anal spine is somewhat stouter and longer 
than the second; the tip of the anal, when extended, does not touch the vertical from the 
end of the base of the soft dorsal. 

The pectoral is broad and fan-shaped, the width of its base about equal to the diameter 
of the orbit, the uppermost of its branched rays the longest, its middle rays about equal in 
length to the longest of the ventral, which, when extended, pass far beyond the vent, and 
almost, if not quite, to the origin of the anal. The rays of the pectoral are arranged pre- 
cisely as in H. dactylopterus. Caudal simple and truncate. : 

Lateral line straighter than in H. dactylopterus, but slightly curved in its course from the 
head to the middle of the caudal peduncle, and twice as far from the anterior portion of the 
soft dorsal as from that of the spinous portion of the fin. It consists of 29 or 30 scales, 
each with a little spine-like point, directed toward the tail. The scales (as Shown by the 
figure) are larger than in the Mediterranean form. Color pale scarlet, with darker or 
brighter broad, irregular, scarlet bands, often subdued with dusky. running down the side 
from the dorsal origin and disappearing after reaching the ventral origin. Fins scarlet, 
immaculate, the spiny part of the dorsal fin being mottled, and haying its spines and fila- 
ments tipped with white, and its soft portion, like the front of the ventral and anal fins, 
edged with white. Head bright scarlet, the operculum with a patch of bluish black. The 
back part of the mouth lead color, the front of mouth and tongue whitish. Iris golden, 
shaded with brown; pupil violet, opalescent.! 

This species is taken by the Madeiran fishermen on rocky bottoms and at great depths, 
with lines 225 to 350 fathoms in length. It is taken chiefly in spring and autumn, neither 
of which times, according to Lowe, is its breeding season, so that he is inclined to believe 
that like P. dactylopterus, as observed by Risso, the spawning time is in summer. The 
Madeirans call it the Boca negra, or black mouth, in allusion to its conspicuous black throat, 
and it is also called Pai di gato, or * tomcat,” a name which refers to the fact that the eyes 
glisten strongly in the dark. 

The name Sebastes imperialis has no significance. Cuvier and Valenciennes had no 
specimens except the types of De la Roche, and renamed it from some whimsical desire to 
utilize the vulgar name “Scrofanu imperali,” which the Sicilians use for some fish which the 
French ichthyologists supposed to be identified with that described from Ivica. 

Specimens of this species were taken by the Fish Hawk as follows: Cat. No. 26723, U. 
S. N. M., from station 897, in 37° 25’ N. lat., 749 18’ W. lon., at a depth of 1575 fathoms; 
Cat. No. 28954, U. S. N. M., from station 1033, in 30° 56’ N, lat., 69° 24’ W.lon., at a depth 
of 183 fathoms; Cat. No. 28827, U. S. N. M., from station 944,in 40° OI’ N. lat., 71° 14’ 30” 
W. lon., at a depth of 128 fathoms; Cat. No. 28847, U.S. N. M., from station 950, in 40° 07' 
N. lat., 70° 32/ W. lon., at a depth of 71 fathoms; Cat. No. 31658, U.S. N. M., from station 
1109, in 40° 03’ N. lat., 70° 38’ W. lon., at a depth of 89 fathoms; Cat. No, 29060, U.S. N. 
M., from station 1027, in 40° N. lat., 69° 19’ W. lon., at a depth of 93 fathoms; Cat. No. 
28754, U. S. N. M., from station 939, in 39° 53’ N. lat., 69° 50/ 30 W, lon., at a depth of 264 
fathoms; Cat. No. 28957, U. 8S. N. M., from station 1082, in 39° 56/ N. lat., 69° 22’ W. lon., 
at a depth of 208 fathoms; Cat. No, 26627, U.S. N. M., from station 397, in 57° 25’ N, lat., 
74° 18’ W. lon., at a depth of 1574 fathoms; Cat. No. 28998, U.S. N. M., from station 1043, 
in 38° 39/ N. lat., 73° 11’ W. lon., at a depth of 130 fathoms; Cat. No. 31871, U.S. N. 
M., from station 1152, in 39° 58’ N. lat., 70° 35’ W. Jon., at a depth of 115 fathoms; Cat. 
No. 31874, U. 8S. N. M., from station 1151, in 39° 58/ 30” N, lat., 70° 37’ W. lon., at_ a depth 
of 125 fathoms; Cat. No. 29050, U. S. N. M., from station 1045, in 38° 35/ N. lat., 73° 15 W. 
lon., at a depth of 312 fathoms; and Cat. No. 28980, U.S. N. M., from station 1035, in 39° 
58’ N. lat., 70° 06/ W. lon., at a depth of 130 fathoms. 

The Albatross also secured specimens from the following localities: Station 2402, in 28° 
36’ N. lat., 85° 33/ 30” W. lon., at a depth of 111 fathoms; from station 2545, in 40° 01 N, 


1Lowe states that in several large examples taken in August the color was the most brilliant scarlet 
imaginable, with the bands deeper, but pure, intense scarlet. The eye was singularly beautiful. The anal 
fin was broadly edged in front with white. 
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lat., 70° 23! 45’ W. lon., at a depth of 142 fathoms; from station 2544, in 40°01’ 45” N. 
lat., 70° 24/ W. lon., at a depth of 131 fathoms; from station 2264, in 37° 07/ 50” N. lat. 
74° 34/ 20” W. lon., at a depth of 167 fathoms; from station 2540, in 39° 58’ 20’ N. lat., 
70° 52/ W. lon., at a depth of 144 fathoms; from station 2548, in 39° 56’ N, lat., 70° 14/30” 
W. lon., at a depth of 200 fathoms; from station 2109, in 35° 14’ 20” N. lat., 74° 59/ 10” 
W. lon., at a depth of 142 fathoms; from station 2265, in 37° 07’ 40” N. lat., 74° 35’ 40” 
W. lon., at a depth of 70 fathoms; from station 2397, in 28° 42’ N. lat., 86° 36’ W. lon., at 
a depth of 280 fathoms; Cat. No, 35687, U.S. N. M.. from station 2262, in 39° 54’ 45/’ N. 
lat., 69° 29/ 45” W. lon., at a depth of 250 fathoms; Cat. No. 32805, U.S. N. M., from 
station 2011, in 36° 88/ 30” N. lat., 74° 40’ 10’ W. lon., at a depth of 81 fathoms; Cat. No. 
35479, U.S. N. M., from station 2200, in 39° 53’ 30” N. lat., 69° 43/ 20” W. lon., at a depth 
of 148 fathoms; Cat. No. 35472, U.S. N. M., from station 2184, in 40° 00/15” N. lat., 70° 55/ 
30/ W. lon., at a depth of 136 fathoms, and Cat. No. 32812, U.S. N. M., from station 2014, 
in 36° 41/ 05’ N. lat., 74° 38/ 55” W. lon., at a depth of 573 fathoms. 

The schooner Josie Reeves obtained a single specimen (Cat. No. 28998, U.S. N. M.) in 
40° O01 N. lat., 71° 02’ W. lon., at a depth of 125 fathoms. 


PONTINUS, Poey. 


Pontinus, Pory, Mem. Hist. Nat. Cuba, m, 1858, 172. 

Sebastoplus, GILL, Proc, Acad. Nat. Sci. Phila., 1863, 208.—Jorpan, Rep. U.S. F. C., 1885 (1889), 679. 
Secorpenids similar in form and general structure to Helicolenus, but having the pec- 

toral rays all simple and their tips only free; having six to nine rays in the anal; the 

suborbital keel composed of three distinct, differentiated, flat, knife-like spines, and two 

prominent retrorse spines on each suborbital. 





A YOUNG PONTINUS. 


The type of this genus is Pontinus castor (Poey), which, with the allied species, P. 
pollux, described at the same time, is probably a shoalwater form, peculiar to the West 
Indian fauna. The genus is apparently precisely equivalent to Gill’s Sebastoplus, described 
by him in 1863, of which Sebastes Kuhlii was designated as the type. 


KEY TO THE DEEP-SEA SPECIES OF PONTINUS. 


I. Base of pectoral broad; fin fan shape. Lateral line curved at its origin. 
A. Second dorsal spine longer than fourth. 


1. Second and third dorsal spines longest. 
a. Five preopercular spines, ‘60 scales in longitudinal series” (Giinther). About 30 tubes in 


lateral ‘line... 0.250 5.0,2-.. 2 see IS ee ee eee ae eee P. KuaLit 
b. Four preopercular spines. ‘42 scales in longitudinal series” (Sauvage)... ---- P. BIBRONUL 

2. Second dorsal spine much the longest. 
a. Four preopercular spines (32 tubes in lateral Jine?)) 22... 2-2 - 2-5 eee ae eae eee P. PILIFER 


B. Second dorsal spine shorter than or equal to fourth. 
1, Seales small, finely peetinate, rather irregular. Laciniwe on head. Preopercular spines irregular 
a. Third and fourth dorsal spines longest. 


“Kind of dorsaland anal oppositecs-cee.cs-setesaese eee eee eee eee P. CANARIENSIS 
**End of anal considerably in advance of that of dorsal. About 26 tubes in lateral 
JING ooo e caste oo one -einsie Sela oe sels oan Sea Ree ne eet So eee P. RATHBUNI 

6. Third dorsal spine conspicuously longest. About 22 tubes in lateral line ...-- P. MACROLEPIS 


Il. Base of pectoral narrow, and the fin slender. Lateral line straight. 
A. Third dorsal spine longest. 
1. Ventrals reaching vent. No laciniw. Scales regular, carinate........------------- P. LONGISPINIS 
2. Ventrals not reaching vent. Laciniw. Pacific coast, N. A ...........---------------- [P. SIERRA] 
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PONTINUS KUHLII, (Bownpicn), Goopr and Bran. 

Scorpena Kuhlii, BowpicH, Excursions in Madeira, 123. 

Sebastes Kuhlii, Lown, Trans. Zool. Soc. London, 1, 176; Synopsis Fishes of Madeira, 176; Fishes of 
Madeira, 115, pl. xvi1.—GinTHer, Cat. Fish. Brit. Mus., 11, 102.—Capr xo, Jorn. Accad. Sci. Lisboa, 1; 
Cat. Peix. Portugal, 1880, 11.—VaILLant, Exp. Sci. Travailleur et Talisman, 370. 

Sebastoplus Kuhlii, GILL, Proc. Acad. Nat. Sci. Phila., 1863, 208. 


A Pontinus, having an oblong, somewhat compressed body, the height of which at the 
origin of the ventral is contained about 3 times in its total length (caudal excluded); the 
length of its head 23 times. The space between the eyes slightly concave, with two low 
ridges, its width about one-eleventh the length of the head. Snout as long as the diameter of 
the orbit; lower jaw projecting considerably; the vertex is much depressed and has several 
prominent spines, and there are long, lanceolate laciniwe upon the margin of the orbit and 
in front of it. The upper maxillary reaches about to the vertical from the middle of the 
eye. There are 3 prominent spines upon the suborbital carina, and a long, sharp spine in 
continuation of them upon the preoperculum, with 3 or 4 less conspicuous spines below it 
and one above. The dorsal is continuous and comparatively slightly notched, the twelfth 
and ninth dorsal spines being nearly as long as any except the first, second, and third, 
while the first, tenth, and eleventh are also about equal. The anterior dorsal ray is about 
equal in height to the fourth spine, and the fin from that point curves sharply in a sub- 
vertical, fan-shaped outline to the caudal peduncle; the second and third dorsal spines are 
much longer than the others. Anal inserted under the second dorsal ray, with 3 stout 
spines, of which the third is the longest, being longer than the fourth dorsal ray, and 
with 5 rays, closely set together, and as long as the longest dorsal rays. Pectoral with 
broad, crescentic base, fan-shaped, when expanded reaching from the ventral line to the 
lateral line. Ventrals as long as the longest dorsal spine, and inserted directly under the 
pectoral base, the antecedent spine as long as the second spine of the anal. Color red, 
irregularly blotched with brown. 

Radial formula: D. x11, 9-10; A. 11,5; V.1,5; about 25 tubes in the lateral line. 

This species, the Requieme, was first found in Madeira, and was named by Bowdich, 
and described by Lowe. The fishermen take it about Madeira with lines of 100 to 250 
fathoms in length. It grows to be from 12 to 15 inches long, and to weigh from a pound to 
a pound and a quarter. The British Museum has specimens from the Canaries, and Capello 
records it from Lisbon. It has not as yet been found in the Western Atlantie or in the 
Mediterranean though Sebastes Bibroni of Sauvage may prove to be thesame. The French 
expedition obtained it off the coast of Soudan in 670-1159 metres in the Bane d’ Arguin, 
175-2330 metres, and others, 520 millimeters long off Palmas. It may be readily dis- 
tinguished from any other species of Fontinus by the great prominence of the second and 
third dorsal spines. Vaillant has printed an elaborate description of its scales. 


PONTINUS BIBRONII, (SauvaGE), GOODE AND BEAN. 
Sebastes (Sebastichthys) Bibroni, SAUVAGE, Nouvelles Archives du Museum, Paris, 1, 1878, 116, pl. 1, fig. 3 (scales). 


A Pontinus, with the posterior extremity of the maxillary not passing beyond the ver- 
tical from the center of the eye. Teeth in the middle of the upper jaw longer than the 
others. Pharynx colorless. Four spines on the preoperculum, the upper one the longest; 
2 spines, pointing backward, on the anterior suborbital. Eye small. Second anal spine 
longer than the third. Analextending to the base of the caudal. Pectorals a little longer 
than the ventrals, which do not extend to the vent. Second and third spines of the dorsal 
longer than the others. Scales rounded, the anterior limb nearly entire, the posterior 
limb armed with numerous rows of little spines, of which those on the edge are long. 
Color red, with numerous black blotches, arranged in three series, one along the back, and 
two others above and below the lateral line. 

Radial formula: D. x11, 10; A. 111, 5; scales in lateral line 42; above 13, below 28. 

This species is described from a specimen 20 centimeters long, collected ir Sicily by 
M. Bibron. Though similar in appearance to Helicolenus dactylopterus, this species, as 
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Sauvage declares, appears to be distinct. It is distinguished by the less oblique profile of 
the head, smaller eye, shorter maxillary, colorless pharynx, the teeth in the middle of the 
upper jaw shorter, 4 spines on the preoperculum instead of 5, the anal shorter, and the 
scales different in character. Another distinctive character is the presence of 2 strong 
spines on the suborbital. 

The space between the posterior margin of the eye and the origin of the dorsal is more 
arched than in the other species. The height is contained four times in the length of the 
head; the opening of the mouth is more horizontal; the interocular space flatter and 
narrower between the two crests, which are less conspicuous. The occipital pit is nearly 
square. The suborbital crest has 3 spines, while in H. dactylopterus scarcely any spines 
are visible. 

The teeth of the vomer are arranged in the form of a A, with angles less divergent than 
in the other species. Between the vomerine patch and the palatines there is a considerable 
interval; the palatine band narrower anteriorly and more curved. ‘The anterior edge of the 
maxillary is less notched, the muzzle blunter. The preopercular space is shorter; the lateral 
line is straighter in its anterior portion. The space between the extremity of the dorsal 
and the origin of the caudal is shorter. The second and third spines of the dorsal are much 
longer than those which follow, while in H. dactylopterus the spines diminish regularly in 
height. The fins are uniform brownish-red; the caudal has a few black blotches. 

This species, which Sauvage considers allied to Helicolenus dactulopterus, does not belong 
to the same genus. It is suspiciously close to Pontinus Kuhlii, but we deem it unsafe to 
assume its specific identity in species from localities even so close together as Sicily and 
Madeira. The description of Sauvage is therefore translated in full, and the attention of 
Mediterranean ichthyologists is especially directed to the desirability of obtaining further 
material in regard to this genus in their waters. 


PONTINUS FILIFER, (VALENCIENNES), GOODE and BEAN, 


Sebastes filifer, VALENCIENNES, in Webb and Berthelot, Hist. Nat. Iles Canariennes, Poissons, 1836, 21 pl. 1, 
fig. 2. 

A Pontinus witha comparatively low dorsal convexity, its height at the origin of the 
anal about two-thirds that at the origin of the dorsal, which enters 22 into the total length 
(without caudal); length of head about 24 times in total length. Eye small, its diameter 
about two-thirds the length of the snout, and contained about four and one-half times in 
that of the head; it touches but does not encroach upon the upper profile, and (as shown 
by the figure of Webb and Berthelot) this profile is not deeply depressed, either in front 
or behind it. Interorbital space nearly flat, its width two-thirds the diameter of the eye, 
with two strong crests, each terminated by a spine. Suborbital crest sharp, composed of 3 
nearly equal pointed spines. Posterior extremity of the maxillary extending about to the 
vertical from the posterior limb of the orbit. Tongue free. Teeth in broad bands upon the 
jaws, longest in the middle. Vomerine teeth in the form of a A, with wide angle. 

Dorsal fin planted far back, not far in front of the axil of the pectorals. The base of 
the spinous dorsal is nearly one-third as long as the body; its second spine is much the 
longest, slender, recurved, its length about twice that of the fourth spine, which is about 
equal to the twelfth and twice as long as the first. The spines following the fourth decrease 
in very slow and gradual gradation to the eleventh, the seventh to the eleventh inclusive 
being nearly equal; the third is midway in length between the second and the fourth; the 
soft dorsal is as high as the second spine. 

The origin of the anal is ip the vertical from that of the second dorsal; its end in the 
vertical from the preantepenultimate dorsal ray, its first spine is similar in size and shape 
to the first of the dorsal; its second to the fourth of the dorsal, though stouter; its third to 
the fifth of the dorsal. The base of the pectoral is rather narrow, its width about equal to 
the length ot the snout. Its rays are apparently all simple, the middle ones the longest 
and nearly as long as the longest dorsal spine, and extending to the vertical from the origin 
of the anal. The tips of all the rays are free, those of the middle ones most so. 
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The anal is inserted under the axil of the pectoral, its single spine slender and longer 
than the fourth of the dorsal, its longest rays exceeding those of the second dorsal, and 
when extended backwards passing far beyond the vent and almost to the anal. 

The lateral line is almost straight, and (as shown in the figure) has 36 to 38 tubes. 
This corresponds closely to Sauvage’s account; he records 12 scales above and 29 below the 
lateral line. 

Seales broad, with three or four rows of strong spines upon their posterior limb. Color, 
body reddish-yellow with numerous black blotches on each side of the lateral line; black- 
ish on the back and on the head. Dorsal and caudal spotted with black, other fins light. 

Radial formula: D. xtr, 10; A. 111, 5. 

This species, described by Vaillant from the Canaries, was obtained off those islands 
by Webb and Berthelot, who record that it lives at a depth of 250 fathoms, in company 
with Sebastes imperialis. It is called by the Canary fishermen Rascazio de fuera, while its 
companion is the Lubio colorado, This species is closely related to P. Huhlii. 


PONTINUS CANARIENSIS, (SAuvaGE), GOODE and BEAN, 
Sebastes (Sebastichthys) canariensis, SAUVAGE, Nouvelles Archives du Museum, Paris, 1, 1878, 117, pl. 1, figs. 1, 2. 


A Pontinus, with its greatest height more than 24 times in its total length (without 
caudal); the length of the head about 24. Eye moderate, its diameter about equal to the 
length of the snout and contained 32 times in the lengtn of the head. Its upper limb 
encroaches strongly upon the upper profile, which is much depressed in front and behind it. 
Interorbital space quite broad, with 2 low crests. Occipital region depressed, provided on 
each side with 3 strong crests, the two posterior ones connected by an inconspicuous crest. 
Two strong spines on the snout; two spines on the anterior suborbital, Preoperculum with 
4 spines (in the figure 3, of which only the two upper ones are conspicuous). A very 
strong spine in the axil of the pectoral. The extremity of the maxillary extending almost 
to the vertical from the posterior margin of the orbit. A suborbital horizontal crest, with 
2 feeble spines at its posterior end. The maxillary, the lower part of the preoperculum, 
and the under part of the mandible scaleless. The first anal spine short, stout, its length 
about half that of the second anal spine, which is nearly as long as the soft rays of the fin. 

Dorsal with 12 spines, of which the third and fourth are the longest, the fourth slightly 
exceeding the third; the fifth, sixth, and seventh nearly equal; the eighth and the eleventh 
somewhat shorter; the second and the ninth shorter still; the tenth still less, but exceeding 
the twelfth, which in its turnis longer than the first. The length of the base of the spinous 
dorsal about equal to the length of the head. The soft dorsal with 9 rays (10 shown in the 
figure), rounded, highest at its middle, the longest ray being about equal to the third spine. 
Original of anal under the second or third dorsal ray, and the extremity of its base oppo- 
site that of the soft dorsal. Pectoral and ventral fins nearly equal in length, and when 
extended their tips reach to the origin of the anal. The 10 lower rays of the pectoral 
simple, and with tips only free. 

Seales broad in proportion to their length, with 3 rows of spines upon their upper 
margin, the outermost the largest. Anterior limb straight. The figure shows 22 to 25 
tubes in the lateral line. Sauvage’s account of 57 scales in the longitudinal row signifies 
little. He registers 15 above and 29 below. 

Color red, with some brown blotches along the back. 

Radial formula: D. x11, 9-10; A. 11, 5. 

The type of this species was brought from the Canaries by Webb and Berthelot, and 
was 18 centimeters in length. It is to all appearances a deep-sea form, and very closely 
related to P. Rathbuni, which follows. 


PONTINUS RATHBUNI, Goopr and BEAN, n. 8. (Figure 245.) 


The greatest depth of the body (46 millimeters) is contained about 23 times in the 
standard length. The least height of the tail (13 millimeters) equals the length of the eye. 
‘the length of the head (52 millimeters) is nearly twice the length of the mandible (27 mil- 
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limeters), and is contained in the standard length about 24 times. The greatest width of 
the head (28 millimeters) equals the length of the middle caudal rays. The width of the 
interorbital area ‘5 millimeters) is one-fourth of the interorbital part of the head; it is not 
very deeply concave and has a few scales. The top of the snout, also, is fully provided with 
seales. The length of the eye (13 millimeters) is one-half the length of the mandible. The 
length of the snout (13 millimeters) is equal to that of the eye. The maxilla extends nearly to 
the vertical from the posterior margin of the eye; its length (23 millimeters) is contained 24 
times in that of the head and equals one-half the greatest height of the body. The man- 
dible reaches beyond the vertical from the posterior margin of the eye, its length (26 milli- 
meters) equaling that of the postorbital part of the head and twice the length of the eye. 
Eight developed gill-rakers below the angle and 5 rudiments, 2 above the angle and 5 
rudiments. The gill-rakers are very slightly expanded at the end and the longest is a little 
more than 2 millimeters in length. Pseudobranchize well developed. Teeth in villiform 
bands in the jaws and on the vomer and palate. A naked space at the symphysis of the 
intermaxillaries. The distance of the anterior nostril from the front of the eye equals the 
distance from its fellow of the opposite side; it is in a tube which has an elongated narrow 
extension behind, ending in two or three small filaments. The posterior nostril is scarcely 
tubular and is placed close to the anterior. A pair of recurved spines on the preorbital, a 
pair between the nostrils, four spines forming the suborbital carina, four spines on the 
border of the preoperculum, the uppermost with a supplementary spine at its base. The 
first and third spines larger than the others. A pair of compressed flat spines on the oper- 
culum; a pair of spines at the front of the orbit above and a pair above the orbit on each 
side posteriorly. A spine on each side of the vertex, and a pair on each side of the nape. 
A single posterior spine on each side and two humeral spines. 

A very short and slender filament above the orbit in front, a large supraoccipital fila- 
ment, which expands at the top into a semi-leaf-like tip. A small slender filament between 
the nuchal spines, a combined filament behind the lower preorbital spine. The length of 
the longest supraoccipital filament (19 millimeters) is about two-thirds the length of the eye. 

The head is entirely scaly above with an expansion of the integument covering the 
supramaxilla. 

The distance of the spinous dorsal from the tip of the snout (45 millimeters) is con- 
tained 22 times in the standard length, and is equal to the length of the base of the spinous 
dorsal. The length of the first spine (9 millimeters) is one-half that of the second spine, 
(18 millimeters); the length of the third and longest spine (24 millimeters), equal to the 
length of the upper jaw. The length of the penultimate spine (12 millimeters), equal to 
one-half the length of the upper jaw. The length of the last spine (13 millimeters) is equal 
to that of the eye. The length of the base of the soft dorsal (30 millimeters) is one-fourth of 
the standard length. The length of the third and longest ray (20 millimeters) is one-sixth 
of the standard length. The length of the middle caudal ray (28 millimeters) is contained 
41 times in the standard length. The tail is nearly truncate when expanded. The anal 
origin is under the second ray of the dorsal. The length of the anal base (16 millimeters) 
equals two-thirds the length of the upper jaw. The length of the first spine (9 millimeters) 
is three-fourths the length of the eye; the length of the second spine (23 millimeters) 
equals the Jength of the maxilla; the length of the third (19 millimeters) is about twice that 
of the first. The length of the longest ray (23mm.) equals that of the second spine. The 
last ray (15 millimeters) is nearly equal to the base of the fin. The vent is under the tenth 
spine of the dorsal. The pectoral rays are all simple; the tenth is the longest, its length 
(50 millimeters) equal to one-fourth of the standard length. The fin reaches slightly beyond 
the vent when extended, but does not reach to above the origin of the anal; the ventral 
reaches to the vent; the length of its spine (17 millimeters) is about one-third the length of 
the head. The length of the second ventral ray (27 millimeters) is a little more than one- 
half the length of the head. . 

Radial formula: D. xi, 10; A. m1, 5; V.1, 5; BP. 17. 

General color light-orange yellow; 6 dark blotches on the upper surface, the first of 
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which is on the nape, the second at the beginning of the spinous dorsal, the third under the 
fourth spine of the dorsal, the fourth beginning under the seventh spine of the dorsal, the 
fifth at the origin of the soft dorsal, and the sixth near the end of the soft dorsal. “The 
largest of these blotches is about two-thirds as long as the eye. Soft dorsal with numerous 
roundish dark blotches on the skin covering the rays. Caudal marked like the soft dorsal, 
other fins pale. In life the species was probably roseate. 

The type of the description is an individual measuring 119 millimeters to base of 
caudal. Catalogue number, 39325; from station 2298, Albatross, N. lat. 35° 39’, W. lon. 74° 
52’, 80 fathoms. 

This species is closely related to P. canariensis, but may be distinguished by the 
greater number of scales in the lateral line, by the shorter pectorals, the ventrals, which 
when extended reach to the line of the vent only, by the more advanced position of the 
anal, the termination of whose base is under the base of the antepenultimate dorsal ray; 
by the greater length of the second anal spine, which is longer than the third, and nearly 
three times as long as the first; by the character of the suborbital crest, which is high and 
sharp and has its surface notched into three portions, so that it appears to be composed of 
three long depressed spines; by the presence of lacinie in the occipital region; by the 
more advanced position of the pectoral, whose base is almost hidden under the branchios- 
tegal membrane, its anterior spine being close to the edge of the opercular flap. 

The contour of the dorsal is much the same, save that the spines are more slender and 
the notch less deep, the eleventh spine being equal to the tenth, and not much shorter than 
the ninth. 

Pontinus Rathbuni is dedicated to Mr. Richard Rathbun, chief of the Division of Scien- 
tifie Inquiry in the U.S. Fish Commission, in recognition of his important contributions to 
marine zoblogy. 


PONTINUS MACROLEPIS, GoopE anp BEAN, n. 8s. (Figure 247.) 


A Pontinus having pectoral rays all simple as in P. longispinis, P. Kuhlii, and P. castor, 
and larger scaled than either of those. We have compared it with Pontinus castor of Poey, 
and while it belongs to the same genus it is a much larger scaled species than Poey’s and 
the supraoccipital filaments are much less developed. The greatest depth of the body (50 
millimeters) is about one-third of the standard length; the least height of the tail (8 milli- 
meters) equals the length of the snout. The length of the head (41 millimeters) is equal to 
one-half the total length to the end of the dorsal. The greatest width of the head (21 milli- 
meters) is about one-half its greatest length. The width of the interorbital area (4 milli- 
meters) is about one-half the length of the snout. The interorbital region is deeply concave 
and scaleless; top of snout also scaleless. The length of the eye (133 millimeters) is about 
one-third the length of the head. The length of the postorbital part of the head to the end 
of the opercular flap (19 millimeters) equals one-half the distance from the tip of the snout 
to the origin of the spinous dorsal. The maxilla reaches beyond the vertical from the 
middle of the eye and the mandible to below the end of the eye. The length of the maxilla 
(20 millimeters) is one-half the length of the head. The length of the mandible (21 milli 
meters) equals the length of the ventral. Four rudiments and 2 developed gill-rakers 
above the angle; 9 developed below the angle. The-developed gill-rakers have alittle knob 
at the end. Teeth in villiform bands in the jaws and on the vomer and palatine bones. A 
naked space at the symphysis of the intermaxillary pieces into which is received a projecting 
spur at the tip of the mandibles, mandible with a slight knob below and with three large 
pores along the middle of its surface. Pseudobranchie well developed. 

A pair of spines between the nostrils, a pair at the top of the orbit in front, a pair of 
supraoccipitals continued backward by two additional pairs on the vertex, two pairs on 
the nape. A tympanic spine. A pair of humeral spines. Two stout, flat spines on the pre- 
opercle, 4 on the preoperculum, of which the uppermost is the largest and the third is larger 
than the second and fourth. The uppermost, also, has a supplementary sinall spine at its 
base. Sub-orbital carina consisting of 3 spines, 2 on the preorbital, both of which bend 
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backward. A very short filament above the orbit in front and another one behind, whose 
length (4 millimemeters) is about one-third that of the eye. The head is entirely scaly: 
with the exception of the top of the snout, and the integument covering the supramaxilla 
and the gill rakers has the same structure. The anterior nostrils are tubular, the tube 
produced behind into a thin narrow flap; the anterior nostril is at a distance from the eye 
equal to the interorbital width. The posterior nostril is not tubular. The distance of the 
dorsal from the tip of the snout (36 millimeters) is twice the length of the maxilla. The 
length of the first spine (10 millimeters) is about two-thirds the length of the the second (14 
millimeters), the third and longest spine (16 millimeters) is one-half as long as the head 
without the snout. The penultimate spine (8 millimeters) is nearly as long as the first, and 
the last spine (10 millimeters) is about one-half the length of the upper jaw. The longest 
ray of the dorsal (12 millimeters) equals one-third of the distance from tip of snout to dorsal. 

The length of the middle caudal rays (20 milimeters) is about one-half the length of the 
head. The caudal is almost truncated behind. The anal originates under the second ray 
of the dorsal; the length of its base (10 millimeters) is one quarter the length of the head. 
The length of the first spine (7 millimeters) is about two-thirds the length of the anal base; 
the length of the second (17 millimeters) is about one-fifth of the standard length; length 
of third spine (15 millimeters) is about equal to that of the eye. The longest ray (16 mil- 
limeters) is equal to the longest spine of the dorsal. 

The longest ray of the pectoral (25 millimeters) equals the distance from the vent to 
the origin of the ventral. Pectoral when extended reaches to the vent or to the vertical 
from the penultimate dorsal spine. The ventral origin is under the base of the pectoral. 
The fin reaches to the vent, its length (22 millimeters) a little greater than that of the 
mandible. There are about 6 1ows of scales, counted obliquely, from the origin of the 
dorsal to the lateral line and about 10 below the line. There are about 22 tubes in the 
lateral line. 

Radial formula: D. x11, 10; A. 11,5; P.17; V.1, 5. 

The colors of the alcoholic specimens have faded out. The type is now a very light 
orange; fins all pale. There are faint traces of the existence of dusky blotches along the 
back in life. 

The colors of the fresh specimen were as follows: Uniform rosy intermingled with 
pearly white; the light areas most conspicuous on the fins. Anterior part of anal more 
intensely colored than any other part of the fish. Cephalic tentacles pale; the posterior 
supraocular pair with a little band of rose a little below the middle of the height. Pupil 
an intense blue. Iris golden above and below, overlaid with rosy, greenish golden an- 
teriorly and posteriorly. Belly and throat pearly white. The light areas on the caudal 
simulate bands. 

The type of the description is a single small individual measuring 88 millimeters to 
the base of the caudal; total length, 110 millimeters, from station 2354, Albatross, N. lat. 
20° 59/30, W. lon, 86° 235/ 45’, off Yucatan, from a depth of 130 fathoms. 


PONTINUS LONGISPINIS, GoopE and BEAN, n. 8. (Figure 246.) 


The peculiar form of the spinous dorsal, noticeably in P. Kuhlii, is quite marked in 
our new species—that is to say, the third spine is longer than the fourth, and much longer 
than the first and second. The gill-rakers also are stout, rather short, and not numerous, 
while the pectoral rays are all small. The species is not so deep-bodied as 8. Kuhlii, the 
greatest depth of the body (40 millimeters) being a little less than one-third of the stand- 
ard length. The least height of the tail (12 millimeters) is one-fourth of the length of the 
head. The length of the head (50 millimeters) is about two-fifths of the standard length; 
greatest width (27 millimeters) is a little more than one-half its length. The width of the 
interorbital area (7 millimeters) is one-half the length of the eye, which is about equal 
to the length of the snout. The length of the eye (15 millimeters) is contained 34 
times in that of the head, or 14 times in the length of the postorbital part of the 
head. The maxilla reaches to below the middle of the eye; its length (23 millimeters) is 
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one-half the distance from the tip of the snout to the spinous dorsal. The mandible 
‘extends slightly farther back than the maxilla, its length (26 millimeters) about one- 
half the length of the head. Teeth in the jaws in villiform bands. At the symphysis of 
the intermaxillaries there is a slight interspace separating the two enlarged club-shaped 
ends of the bone. The vomerine patch in a very narrow triangular band; the palatine bands 
also are very narrow; pseudobranchie well developed; 12 developed gill-rakers on the 
anterior arch, of which 9 are below the angle besides the rudiments. A pair of spines 
between the anterior nostrils; a pair of spines on the front of the preorbital; three forming 
a ridge across the cheek; 4 0n the preoperculum, of which the one at the middle of the 
border is the largest; 2 on the operculum; a pair of spines above the front of the orbit; 3 
small supraorbitals, 2 nuchal, 1 postorbital, and 2 at the origin of the lateral line; 
no filaments about the head. Cheeks and opercles scaly. Scales on the nape and on the 
top of the snout. The sides of the snout are naked, and there are no scales on the integu- 
ment covering the maxilla. The ridges of the spines of the head and of the scales are 
exactly the same as in P. Kuhlii and the gill-rakers have the same structure. The anterior 
nostrils are tubular, distant from the eye about one-third the eye’s diameter, and its dis- 
tance from its fellow of the opposite side (7 millimeters) is nearly one-half the length of the 
eye. The spinous dorsal originates a little in front of the base of the pectoral; its dis- 
tance from the tip of the snout is twice the length of the maxilla. The length of the first 
spine (9 millimeters) is one-half that of the fourth spine; the length of the second spine 
(13 millimeters) is scarcely more than one-half the length of the third spine (25 millimeters). 
The fourth spine is considerably shorter than the third, and the spines gradually decrease 
in length, so that the eleventh is a little shorter than the second. The length of the twelfth 
spine (16 millimeters) is about equal to the length of the snout. The length of the longest 
ray of the second dorsal (19 millimeters) is nearly one-half of the base of the spinous dor- 
sal. The caudal is very slightly emarginate; the length of the middle rays (31 millimeters) 
is about one-fourth of the standard length. The anal origin is under the first ray of the 
soft dorsal; the length of the base of the fin (16 millimeters) is nearly one-third of the 
length of the head. The length of the first spine (8 millimeters) is nearly one-third that of 
the second spine (26 millimeters). The length of the third spine (26 millimeters) is 25 times 
that of the first. The length of the longest ray (22 millimeters) is 14 times that of the last 
ray (15 millimeters). The pectoral origin is under the interspace between the second and 
third dorsal spines; the fin reaches, when extended, almost to the end of the spinous dorsal 
or to the thirteenth pore of the lateral line. The ventral is under the pectoral; the length 
of its spine (22 millimeters) nearly equal to the length of the maxilla. The fin reaches 
about te the vent when extended; the length of the longest ray (27 millimeters) is a 
little more than one-half the length of the head. The vent is under the ninth spine of 
the dorsal; its distance from the origin of the anal (9 millimeters) is equal to one-third of 
its distance from the origin of the ventral. 

Dit lOs vA. Ti, 5; P. 16; V. 1, 5. 

Scales 7 | 49 | 13. 25 pores in lateral line. 

Color of the alcoholic specimen, light orange. Caudal with a few small, dusky blotches; 
the other fins pale. 

This description is based upon an example measuring 126 millimeters to the base of the 
caudal. It was taken along with two smaller individuals at station 2402 by the steamer 
Albatross, N. lat. 28° 36/, W. lon. 85° 33/ 30”, in 111 fathoms; another small example was 
taken by the Albatross at station 2401, in N. lat. 28° 38’ 30/, W. lon. 85° 52! 30, 142 
fathoms. 

SEBASTES, Cuvier. 
Sebastes, CUVIER, Régne Animal, 1829, u, 166.—CUVIER & VALENCIENNES, Hist. Nat. Poiss., 1v, 326.—GUN- 
THER, Cat. Fish. Brit. Mus., 01, 95 (part).—G1L, Proc. Acad. Nat. Sci. Phila., 1863, 207.—JoRDAN and 
GILBERT, Bull. xv1, U. S. Nat. Mus., 651. 

Scorpenids with head and body compressed; head scaly above and on sides, with one 

or two pairs of spine-tipped cranial ridges. Mouth broad, oblique, the maxillary reaching 
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below the eye, broad, short, and extended at its tip; lower jaw projecting, with the knob 
at its symphysis dwindling into a notch in the upper jaw. Villiform teeth on jaws, vomer, 
and palatines. Eye very large, and close to the upper profile. Preopercle strongly armed 
with 5 divergent spines; opercle with 2 spines. Supracapular spines prominent. 

Seales small, ctenoid, irregular. No lacinize upon head or body. 

Fins perciform. Dorsal moderately notched, with 15 spines and an equal number of 
rays, more closely planted than the spines. Anal with 3 spines and 7 or 8 rays. Pectorals 
long and narrow. Caudal emarginate. Branchiostegals, 7. Vertebra, 12+19. 

The type of this genus is Perca marina of Linneus, but the generic name was rather 
whimsically derived from the common name borne in the Balearic Islands by a fish of 
another genus, the Scorpena dactyloptera of De la Roche, already discussed. 


SEBASTES MARINUS, (Linnzxus), WHITE. (Figure 248.) 


Perca marina, LINN&XuS, Syst. Nat., ed. x, 1758, 483; ed. xu, 290.—PrENNANT, Brit. Zod6l., ed. 1, m1, 258, pl. 
XLVIIT; ed, 2, 11, 349, pl. LIx. 

Sebastes marinus, WHITE, Catalogue of British Fishes, 8. 

Cyprinus pelagicus, LINNZUS, Fauna Suecica, 1, 1764, 320. 

Perca norwegica, MULLER, Zoologiw Danice, 1779, 46.—FaBricius, Fauna Grenlandica, 167. 

Sebastes norvegicus, CUVIER and VALENCIENNES, IV, 1829, 327, pl. LXXXVII.—YARRELL, Brit. Fish., ed. 1, 73, cut; 
ed. 2, 1, 87; ed. 3, 1, 72.—JENYNS, Brit. Vert., 347.—RICHARDSON, Faun. Bor.-Amer., Fish.,52.—STORER, 
Rep. Fish. Mass., 26; Hist. Fish. Mass., 1867, 38, pl. vu, fig. 1.—DrKay, Zod]. N. Y., Fish., 60, pl. rv, fig. 
2.—Kr6yeER, Danm. Fiske, 270.—THompson, Nat. Hist. Ireland, tv, 82.—Giinrnpr, Cat. Fish. Brit. 
Mus., 0, 95; Challenger Report, xx, 17.—MALMGREN, Ofvers. Sven. Vet. Akad. Férh., 1865, 508.—COLLETT, 
Norges Fiske, 19.—LtTKen, Vid. Medd., 1876, 358.—GooprE and BEAN, Bull. Essex Inst., x1, 14.—Day, 
Fish. Great Britain and Ireland, 1, 42, pl. xv111.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 651. 

Holocentrus norvegicus, LACEPEDE, Hist. Nat. Poiss., Iv, 319. 

Scorpena norvegica, RICHARDSON, op. cit., 52.—JENYNS, op. cit., 347.—JOHNSON, Berwickshire Nat. Club, 
1, 1838, 170. 

Serranus norvegicus, FLEMING, British Animals, 212.—JouNson, Mag. Nat. Hist., v1, 1833, 15. 

Sebastes septentrionalis, GAIMARD, Voy. Islande et Groénland, Poissons, pl. Ix. 





A Sebastes with compressed body, elevated dorsai outline and straightish ventral outline. 

Top of head scaly; interorbital space concave, with two low ridges; cranial ridges 
moderate, rather low and sharp; preocular, supraocular, postocular, tympanic and occipital 
ridges present, the latter with divergent tips; suprascapulary spines sharp and prominent, 
opereular spines long and sharp, Subopercular spine prominent; preopercular spines slender 
and sharp, the second longest. Suborbital stay not reaching preopercle; preorbital narrow, 
with two spines. 

Kye very large, more than twice as long as interorbital space, and one-third as long as 
head. Mouth large, oblique, with broad maxillary, which reaches middle of eye; tip of 
lower jaw much projecting, with a conspicuous knob at symphysis; mandible and maxillary 
sealy. 

Pseudobranchize very large; gill-rakers long, stiff, and strong. 

Dorsal fin deeply emarginate, with sharp spines, the longest about equal to diameter of 
eye; soft rays higher than the spines. Caudal narrow, moderately forked. Anal spines 
moderate, graduated, the second a little shorter than eye. Pectoral with narrow base and 
rather long, reaching vertical from vent. Ventral reaching to vent. Scales small, irregular, 
not strongly ctenoid; about 40 tubes in the lateral line, and about 85 scales in longitudinal 
series. : 

Color: red, nearly uniform, sometimes a dusky opercular blotch, and about five vague 
dusky bars on the back. Peritoneum brownish. 

Radial formula: D. xv, 13; A. 01, 7. 

This well known form is abundant between the hundred fathoms line off the south 
coast of New England, and has been found as low as 180 fathoms. It breeds abundantly in 
late summer at these depths, and there is no reason to believe that the young rise to the 
surface. The fry were caught by the bushel in the trawl net, and were eaten on the Fish 
Hawk, cooked atter the manner of “whitebait.” 
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The species was known from the western Atlantic as early as the time of Cuvier, who 
had specimens sent from Miquelon, Newfoundland, by M. de la Pilaie. It was, however, 
eoriginally described from Norway by Linneus, and seems to have been mentioned by Olaf: 
sen about Iceland as early as 1774. Linnieus ascribed it also to the Mediterranean. but. as 
Cuvier has shown, it is very evident that the southern fish which he had in mind was Ser- 
ranus scriba (compare Systema Nature, 12th edition, pp. 483 and 486). It has never been 
found south of the British Channel, and the figure by Day was obtained by him trom 
Utrecht or Leyden, but he does not say whether or not it was from Dutch waters. Day 
gives a number of localities of its capture about the British Isles, but it is rare south of 

Faroe Islands. 

It occurs on the southwest coast of Spitzbergen (Malmgren, loc. cit.), and on the Norwe- 
gian coast it is found everywhere from Christiania around to the Varanger Fiord. It also 
occurs in Greenland, and from Labrador, as a shore form, as far south as Maine (See Essex 
Fishes), and in deeper water, as shown in the accompanying list, as far south as 39° 48.’ The 
Norwegian expedition obtained it as deep as 147 fathoms, and American vessels down 
to 179. 

Specimens of this species have also been found by the steamer Albatross in the follow- 
ing localities: No. 33370, U.S. N. M., from station 2067, in 42° 15/ 25” N. lat., 65° 48/ 40” 
W. lon., at a depth of 122 fathoms; No. 33501, U.S. N. M., from station 2088, in 39° 59/ 15” 
N. lat., 70° 36’ 30” W. lon., at a depth of 143 fathoms; No. 33507, U.S. N. M., from station 
2090, in 39° 59’ 10” N. lat., 70° 41/10” W. lon., at a depth of 140 fathoms; No. 33389, U. S.N. 
M., from station 2061, in 42° 10’ N, lat., 66° 47/ 45’ W. lon., at a depth of 115 fathoms; No. 
33381, U. S.N. M., from station 2053, in 42° 02’ N, lat., 68° 27’ W. lon., at a depth of 105 
fathoms; No. 33409, U.S. N. M., from station 2063, in 42° 23’ N. lat., 66° 23’ W. lon., at a 
depth of 141 fathoms; and from station 2430, in 42° 538! 30” N. lat., 50° 50’ W. lon., at a 
depth of 917 fathoms; station 2522, in 42° 20/ N, lat., 65° 07/ 30” W. lon., at a depth of 104 
fathoms; station 2560, in 39° 48’ 10” N. lat., 71° 48/40’ W. lon., ata depth of 114 fathoms; 
station 2431, in 43° 00’ N. lat., 50° 47/30” W, lon., ata depth of 129 fathoms, and station 2580, 
in 41° 25/ 30” N. lat., 69° 01’ W. Jon., at a depth of 85 fathoms. Others (No. 31536, U.S. 
N. M.) were taken by the steamer Fish Hawk otf Cape Cod at a depth of 55 fathoms. The 
Speedwell also obtained ten specimens (No, 21814, U.S. N. M.) from station 138, in 42° 33/ 
N. lat., 70° 26’ W. lon., at a depth of 59 fathoms. 

SEBASTES MARINUS VIVIPARUS, (KRGYER). 

Sebastes viviparus, KROYER, Naturhist. Tidsskr., 1, 1844-45, 275.—Gatmarp, Voy. Seand., Poissons, v1.—GILL, 
Proc. Acad. Nat. Sci. Phila., 1863, 333.—GtNnTHER, Cat. Fish, Brit. Mus., 1, 96; Challenger Report, 
XX, 18.—Gray, Ann. and Mag. Nat. Hist. (4), 1, 1868, 312.—Goopr and Bean, Bull. Essex Inst., x1, 
1879, 14.—Strr6M, Norsk. Vid. Selsk. Skrift. 1881, 73; 1884, 16.—LILLJEBORG, Sveriges Fisk., 101.—JORDAN 
and GILBERT, Bull. xvi, U. S, Nat. Mus. 632. 

This form is recognized by certain Scandinavian zoblogists and by Giinther in his later 
writings as a distinct species. No very salient characters have been pointed out, save that 
it is smaller, has a higher body, and longer head, a narrower interorbital space, longer 
pectoral and ventral fins, and an additional soft ray in dorsal and anal. Jordan describes 
its general color as brownish red, somewhat mottled, with a blackish blotch on the opercle, 
and some other brownish spots on the body, as if he had identified this form from American 
waters. All those we have seen are more like the S. viviparus type. Giinther says that it is 
found in Scandinavian waters at a depth of 300 fathoms. It is generally understood to be 
more littoral in its habits than S. marinus. 


SEBASTOLOBUS, Gill. 


Sebastolobus, GILL, Report, Smithsonian Institution, 1880 (1881), 375. 


Scorpfenids with vertebre as in the typical species of Sebastes and characterized 
by the pectorals having a wide base, produced backwards near the upper margin, and not 
medially, while the lower rays are thickened and extend much beyond the rays next above 
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in a linguiform lobe. The ventrals are directly under the axils of the pectorals, with the 
outer rays produced, thick and branched. 

This genus has as yet been found only in the Pacific. The type is Sebastolobus macro- 
chir (Giinther) Gill, (Challenger Report, 1, 1880, part v1, 65, Pl. xxvii), obtained by the 
Challenger off Inosima, at a depth of 345 fathoms. Another species, S. alascanus, Bean 
(Proc. U.S. Nat. Mus., xrrt, 1890, 44), was obtained by the Albatross at station 2853, off 
Trinity Islands, Alaska, in N. Lat. 56°, W. Lon. 154°, at a depth of 159 fathoms. 


SEBASTODES, Gill. 


Sebastodes, GILL, Proc. Acad. Nat. Sci. Phila., 1863, 207. 

Scorpenids with the dorsal continuous, though somewhat notched, and with thirteen 
spines in the dorsal and nine rays in the anal. Skull thick and cranial ridges weak. 
Lower jaw much projecting. Teeth in villiform bands on jaws, vomer, and palatines. 
Seales small, ninety to one hundred in the lateral line. 

This genus is represented by a single species, S. paucispinis, (Ayres), Jordan and Gil- 
bert, found on the coast of California ‘‘in rather deep water.” Deep-sea representatives of 
the genus should be looked for on our Northwest coast. 


SEBASTICHTHYS, Gill. 
Sebastichthys, GILL, Proce. Acad. Nat. Sci. Phila., 1863, 207. 


Seorprenids with the dorsal continuous, though somewhat notched, and with thirteen 
spines in the dorsal and five to nine in the anal. Skull thick and cranial ridges weak. 
Lower jaw projecting but slightly. Teeth in villiform bands on jaws, vomer, and palatines. 
Scales moderate, forty-five to eighty in the lateral line. 

This genus is represented on the Northwest coast and adjacent deep waters by forty 
or more species, nine or ten of these having been described as new by Gilbert,* from the 
bathybial fauna explored by the Albatross in 1888. These occur outside the 100-fathom 
line, and to as great a depth as 266 fathoms. As might have been expected, the genus 
of bottom-living fishes most abundant in species and numbers along the shores of this coast, 
has contributed the largest quota to the inshore deep-water fauna of the adjacent ocean. 


SETARCHES, Johnson. 
Setarches, JOHNSON, Proc. Zool, Soc. London, 1862, 176.—JorpAN and GiLBeERT, Bull, xvi, U. 8S. N. M., 682. 


Scorpenids with head and body compressed, the head flat between the eyes, with sev- 
eral low ridges. Head scaleless, its bones caverneus. No transverse groove on the occiput. 
Preoperculum and operculum strongly armed with straight, long spines. Eye moderate, 
near but not touching the profile. Mouth terminal, broad, somewhat oblique, the posterior 
edge of the maxillary extending to opposite the posterior part of the eye, and much 
expanded. Lower jaw somewhat projecting, with knob at symphysis received in rostral 
notch. Villiform teeth in jaws, on vomer and palatines. 

Opercles scaly. Scales eycloid, moderate. Lateral line a broad, scaleless groove, with 
a series of skinny tubes. No lacinix. 

Dorsal fin deeply notched, so as to appear in two portions; dorsal spines 10-1, the soft 
portion of the fin shorter, and with rays fewer than spines. Anal with 3 strong spines 
inserted under the end of the dorsal. Pectoral fin broad and long, with 20 or more rays, 
of which a considerable number of the medial ones are branched. Branchiostegals 6 or 7. 
Pyloric appendages few. No air bladder. 

The type is Setarches Giintheri (Johnson), from Madeira, undoubtedly from deep water, 
since only one specimen appears to have ever been taken. The genus Lioscorpius (Giinther) 
can searcely be distinguished from Setarches. 





* Proceedings, U. S. N. M., x11, 48-126. 
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KEY TO THE SPECIES OF SETARCHES AND LIOSCORPIUS. 


I. Head with low, parallel ridges above, aud a few inconspicuous spines ......-...2-..-----.---- SETARCHES 
A. Body elongate (height at ventrals less than length of head) 
1. Snout long, spines on preorbital retrorse. 
a. Pectoral very elongate, extending beyond middle of anal ..................-..8. GUNTHERI 
2. Snout not much longer thaneye. Spines on preorbital antrorse. 
a. Pectoral fan-shaped, not reaching to origin of anal........................-....S. FIDJIENSIS 
B. Body less elongate (height at ventrals equal to or greater than length of head). 
1. Snont moderate. No spines on preorbital. 


a. Pectoral elongate, placed high...... ....--..-....2.- 22202-2022 --ee eee -eeee--.8. PARMATUS 
II. Head smooth above, and with muciferous cavities. .--..-.. 2222022222 ee LIOSCORPIUS 


A. Body moderately elongate; head and snout very long. 
1. Head without spines, except three upon preopercle and two on opercle. 
a. Pectoral moderate, its upper rays longest, not reaching to origin of anal....... L. LONGICEPS 


SETARCHES GUNTHERI, Jonson. 
Setarches Giintheri, JOHNSON, Proc. Zool. Soc., London, 1862, 177, pl. xxi. 


A Setarches having body and head elongate; the height of the body over ventrals 
equal to height under antepenultimate dorsal spine, and contained nearly 4 times in 
length of body (without tail); length of head 24 in length of body. 

Head not much compressed. Width of interorbital space 14 times the diameter of the 
eye, which is somewhat below the profile. No conspicuous ridges upon the top of the head, 
but two low, flat, occipital spines. Snout 12 times as long as the diameter of the eye. 
Mouth wide, somewhat oblique; maxillary with a much expanded posterior extremity, reach- 
ing nearly to vertical from posterior margin of orbit. Lower jaw projecting, with a strong, 
bony tubercle at its symphysis. Sides of head strongly armed. Three slender, sharp, 
closely set, parallel spines, of which the middle one is slightly the longest, at the angle of 
the suboperculum, and 2 smaller spines on its lower limb. Two long, strong spines upon 
the opercular flap. Two strong, retrorse spines upon the preorbital, their points projecting 
down over the maxillary. 

Head scaleless, except upon the opercle. Scales small, cycloid, there being about 86 
in the longitudinal series. The lateral line passing with a broad, gentle curve under the 
notch between the two dorsals, from a point very near the dorsal profile to the middle of the 
base of the caudal. It has no seales, but conspicuous skinny tubes, of which the figure 
indicates 28 to 30. Dorsal insertion in advance of that of pectoral, with the first spine about 
half as long as the diameter of the eye, and separated somewhat from the second, which is 
the longest, and more than twice the eye; followed by others which gradually and irrega- 
larly decrease in length to the tenth, which is about equal to the first, which is followed 
behind the notch by a slender one as long as the sixth. Nine soft dorsal rays, the longest 
as long as the first dorsal spine, but the length of the base of this fin is less than half that 
of the spinous dorsal. Anal inserted under the posterior portion of soft dorsal, with 3 
spines and 5rays. Ventral under the first dorsal spine, its longest rays equal to the exter- 
nal caudal rays. Pectoral very broad at its base, which occupies nearly half the height 
of the body, and with 22 rays, of which the first two and the last five are simple, the re- 
mainder branched; the upper branched rays are very long, one-third as long as the body, and 
reach beyond the origin of the anal. Caudal truncate, its middle rays as long as the soft 
dorsal. 

Color, uniform pink-red, minutely dotted with black. 

Radial formula: D. x-xt, 1,9; A. 1, 5; P. 2+15+5; V.1,5; C.447+44. 

A single specimen, 9 inches long, now in the British Museum, was found by Johnson 
at Madeira and named in honor of Dr. Giinther. The depth of its habitat was not at 
that time observed, but from what is known of the habits of its associates, it can not be 
doubted that it is a deep-sea form. 

S. fidjiensis, Giinther, was obtained by the Challenger at station 173, off Matuku in the 
Fiji Islands, at a depth of 315 fathoms, a single specimen 3 inches long. It is shorter than 
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S. Giintheri,! with a shorter aud higher dorsal, a shorter, more rounded pectoral, with the 
preorbital spines antrorse and the preopercular spines slenderer, more uniform in size, more 
divergent, and four in number. The four ridges of the vertex terminate each in & sharp 
spine, visible from the lateral aspect. 


SETARCHES PARMATUS, GoopE. (Figure 249.) 

Setarches parmatus, GooDE, Proc. U. 8. N. M., 1, 480, Feb. 16, 1881.—Goopr and Bran, Bull. Mus. Comp. 
Zobl., X, 1883, 213.—JorRDAN and GILBERT, Bull. xv1, U. S. N. M., 683.—GUNTHER, Challenger Report, 
XX, 19.—VAILLANT, Exp. Sci., Travailleur et Talisman, 375. 

A Netarches having head and body short and somewhat compressed; the height of the 
body over ventrals greatest, and contained about 24 in total length (without caudal) length 
of head 24 in length of body. 

Head somewhat compressed. Width of interorbital area equal to diameter of eye, 
which 1s Somewhat below the profile. Ridges on top of head low and inconspicuous; two 
extending to the occiput, where they terminate in low, flat spines; two short ones over the 
posterior margin of orbit, ending in spines slightly behind the orbit. Snout as long as the 
orbit. Mouth wide, somewhat oblique; maxillary with a considerably expanded posterior 
extremity, reaching nearly to the vertical from posterior margin of orbit. Lower jaw 
seareely projecting, and without prominent knob at symphysis. Sides of head lightly 
armed, there being four slender, elongate spines on the preoperculum; the edge of the sub- 
orbital is broadly scalloped with two points projecting in downward direction opposite the 
anterior and posterior margin of the orbit. Spines on the operculum small and inconspic- 
uous. Two slender spines upon the preorbital, the anterior one touching the opening of 
the mouth. Head scaleless save upon the operculum, pre- and suboperculum. Scales 
small, cycloid, each with several concentric furrows. Lateral line broad, scaleless, with 
skinny tubes, of which there appears to be about 30 (an exact count not possible); the 
lateral line is practically concurrent with the line of the back. Dorsal insertion in advance 
of that of pectoral; the first spine more than half as long as second, and equal to ninth; 
the second as long as the seventh; the third and fourth about equal, and a little longer 
than the maxillary; the fifth, sixth, seventh and eighth gradually decreasing. There are 
12 spines and 10 soft rays, the fin being deeply notched. 

The type, as the drawing indicates, is somewhat deformed, owing to an accident in life, 
but a comparison with the other related species enables us to judge very nearly of what its 
shape must have been. Anal inserted under posterior part of soft dorsal, with 3 spines 
and 5 rays, the longest of which—about equal to the last spine—are as long as the 
second dorsal. Ventral in vertical from root of second dorsal spine, with 1 spine and 
5 rays, its tip not reaching to vent, which is close to origin of anal. Pectoral broad at 
its base, elongate, some of its median rays apparently branched, its tip extending beyond 
the origin of the anal. 


MEASUREMENTS. 





Current number of specimen . 26084 
WsOCHUGy aac cnape a cena eroewcosas oe eee cece nee eees See a Siete ae anon tae oe eee meectaiee acta eee etna eta Station 876. 











Millime- 100ths of 














ters. | length. 

EXGreme *lon eth = sss ssc0s 5 cass os la cae oS he iw Nar ae Se ee RI a RN ee Tey at 52h ee ee 
ength'toibase of. middle candal ‘rays -- 22-22-22 sce cece ee eae te ae Ce ee ene eee 43 100 
Body: 

Greatest Nelehy: nso <5 ec ce ws ein he wide cw ce SI eee am ele Oars RO ee eS Se eae ee ee ee teeta 38 

Greatest, width... ..- 23 

Least height of tail 9 
Head : 

Greatest: lon sth-3 oo coe os coe Sos ao oc Se a nc ee |aeee eee 45 

Width of interorbital area. . : 10 

Length of snout....-- ae ae 10 

Length of operculum... 13 

Length of upper jaw. = 23 

Diameter ofrbiteen seccews cen once cele se seas a scem calc fate aie cere acta ele ea ee | erate 12 


‘Giinther, Challenger Report, xxu, 19, pl. 1, fig. C. 


ry 


| i or 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 265 


MEASUREMENTS--Continued. 
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The steamer Blake obtained two specimens of this species, 53 millimeters and 52 milli- 
meters long, respectively, from station CCCXXVIT, in 34° 00! 30” N. lat., 76° 10/ 80” W. lon. 
at a depth of 178 fathoms; and two specimens from station XCVU, off Barbadoes, at a depth 
of 209 fathoms. 

Specimens were taken by the Albatross from station 2397, in 28° 42’ N,. lat., 86° 36/ 
W. lon. at a depth of 280 fathoms; and from station 2426, in 36° 01/ 30! N, lat., 74° 47/ 30” 
W. lon., at a depth of 93 fathoms. 


LIOSCORPIUS, Giinther. 


Tioscorpius, GUNTHER, Challenger Report, 1, Part v1, p. 40, pl. xvu, fig. C. 

Scorpenids with head and body compressed, the former with muciferous cavities 
above, and with scarcely any ridges or spines. Occiput without groove, naked. Three 
strong sharp spines upon the preoperculum and two upon the opercular flap. The mouth 
very large, the snout elongate, the curve of the mouth being downward. Orbit encroaching 
upon upper outline of head. Body covered with small scales, and with a wide, naked lat- 
eral line with about 28 skinny tubes. Dorsal fins separate; the first low, with eight or 
nine spines, the first, second, and third evenly graduated. Pectoral fin long, lanceolate, with 
simple rays. Teeth villiform in bands in the jaws and on the vomer and palatine bones. 
Branchiostegals V1. 

The type of this genus is Lioscorpius longiceps, Giinther, loc. cit., pl. XVI, fig. C, whieh 
closely resembles Setarches parmatus in form, except that its head and snout are longer, 
and the upper jaw curves downward. The genus seems well enough separated from 
Setarches by the smooth, grooveless occiput and the simple character of the rays of the 
pectoral. 

Family COTTID2. 


Cottordew, RICHARDSON, Fauna Boreali-Americana, 1836, 36. ; 
Cottide, GiraRD, Cottide of N. America, 1858, 1.—GiL, Arr. Fam. Fishes, 1872, 6 (No. 55), Proc. U. 8. Nat. 


Mus. x1, 1889, 590. 
Cottini, BoNAPaRtE, Catalogo Metodico, 1846, 62.—Gtntuer, Cat. Fish. Brit. Mus., I, 152. 

Cottoids with a well-developed myodome; uninterrupted cranial valleys behind. Body 
fusiform or compressed. Interocular space usually narrow. A bony stay connecting sub- 
orbital and preopercle, usually covered by skin; upper angle of preoperele usually with one 
or more spinous processes. Teeth in villiform or cardiform bands on jaws, and (usually) on 
vomer and palatines; premaxillaries protractile; maxillary without supplemental bone. 
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Gills 34 or 4; slit behind the last gill small, or obsolete; gill-rakers short, tubercle-like, or 
obsolete; gill-membranes broadly connected, often jomed to the isthmus. Body naked, or 
with scales, prickles, or plates, but never uniformly scaled. Lateral line simple. Dorsal 
fins separate or somewhat connected, the spines less than thirteen in number, usually slen- 
der, the soft part elongate, longer than spinous portion; caudal rounded; anal similar to 
soft dorsal, spineless; pectorals large, with broad, procurrent bases; ventrals thoracic 
(rarely entirely wanting), the rays usually less than 1, 5. Pseudobranchi present, at least 
in all our species. Pyloric ceca usually in small number (4-8); air-bladder commonly 
wanting. 
KEY TO THE DEEP-SEA GENERA. 


I. Spinous dorsal not concealed. ; 
A. Gill openings extending below at least to the base of the lowest pectoral ray....-..-.----- CoTTinz 
1. Slit behind last gill obsolete. 
a. Gill membranes free from isthmus, or else forming a broad fold across it; head well armed. 
Palatines:toothless. ‘No’ true) scales!‘on bodys 2 <0 oe cen ean me ee semisccee cece Corrus 
Palatines with well-developed teeth. Body more or less sealy. 
Upper preopercular spine hooked, bifurcate. 


Body withisome'scales\or plates= 2 .--- --cec-oel- sees cee cece snes aOR DUS: 
IBodiymaiked: access ease see ere aoe eee pee er aiateetaraetarar ---- ARTEDIELLUS 
Upper preopercular spine with 3-5 hooked processes... ..--..-.-.------+---+-- IcELINUS 


2. Slit behind last gill evident. 
Palatines toothless. 
Gill membranes free from isthmus; series of plates along back and along lateral line. 


No plates on head; space between lateral plates prickly-.-.--..--..-..---- TRIGLOPS 

Plates on snout and opercles......-.--..--PRIONISTIUS, Bean = RaDULINUs, Gilbert 

II. Spinous-dorsal little developed, continuous with soft dorsal, the spines slender, concealed in the loose 
naked skin; gill membranes broadly joined to isthmus; no slit behind last gill -----. PSYCHROLUTIN.E 

AS ViomerJand! palatiness toothless ari etete oie eter eam lem alee melee america lel mln =n elena t= totem PSYCHROLUTES 


B. Vomer with teeth. 
1. Gill membranes attached to isthmus. 
a. Teeth on vomer and palatines. Dorsal continuous .........--..-.----.--..---- CorruncuLus 
b. No teeth on vomer and palatines. Dorsal in two parts. --.....-..-.---------- Ma.acocortus 
2. Gill membranes free from isthmus. 
a, Vomerine teeth in two patches, none on palatines. Dorsal in two parts. .......[Dasycorrus] 


COTTUS, Linnzeus. 
Cottus, LINN.HUS, Syst. Nat. Ed., x, 1758, 1, 207, ed. 2, 1766, 1,451.—Gunruer, Cat. Fish. Brit. Mus. m1, 155.— 

JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 700. 

Acanthocottus, GIRARD, Smithsonian Contributions to Knowledge, 11, 1858. 

Cottids with body rather slender, subfusiform, covered with thick skin, in which are 
sometimes embedded prickly plates, especially along lateral line; deciduous granular tuber- 
cles also sometimes present, but no true scales. Head large. Mouth terminal, large, the 
lower jaw included; villiform teeth on the jaws and vomer, none on the palatines; sub- 
orbital stay strong; preopercle with 2 strong straight spines above, directed backward, and 
1 below, directed downward and forward; opercle, nasal bones, orbital, rim, and shoulder 
girdle usually armed; gill membranes forming a fold across the rather narrow isthmus; slit 
behind last gill small or wanting, often reduced toa mere pore; vertebra about 28. Branchi- 
ostegals mostly 6. Dorsal fins 2, separate, the first short, its spines rather slender; ven- 
trak rays usually 1, 3.—(Jordan and Gilbert.) 

Several species of this genus are foundat a depthof 10 to 15 fathoms onc New England 
coast. None have, however, been taken below the 100-fathom line, saving C. bathybius, 
Giinther, from south of Yeddo, Japan. 


ICELUS, Kréyer. 
Icelus, Kroyer, Naturhist. Tidsskr., 1, 253, 1844 (type, Icelus hamatus, Kréyer).—GtnTuer, Cat. Fish. Brit. 
Mus., 0, 172.—JorDAN and GiLBert, Bull. xv1, U.S. Nat. Mus., 689. 
Cottids with body fusiform, covered with rough scales or plates. Mouth rather large; 
teeth onvomer and palatines. Head naked, usually with cirri; preopercular spine hooked, 
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bifurcate or multifurcate. Gill-membranes broadly united, free from the isthmus, no slit 
behind fourth gill. Ventral rays 1, 3. 

In addition to the type species, an Arctic form, descending in the North Atlantic below 
the 100-fathom line, there are two or three others, found in moderately deep water off the 
California coast. Jordan unites with this genus Artedius, but we prefer, for the present 
at least, to consider it distinct. 


ICELUS BICORNIS, (Rernnarpt), JORDAN and GILBERT. 


Cottus bicornis, REINHARDT, Vid. Selsk, Natur og Math. Afh., vin, Ixxv. 

Centridermichthys bicornis, GUNTHER, Cat. Fish. Brit. Mus., u, 172. 

Icelus bicornis, JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 693. 

Icelus hamatus, KROYER, Nat. Hist. Tidsskr., 1844, 1, 253.—Ginruer, Cat. Fish. Brit. Mus., 11, 172; Chal- 
lenger Report, xxu, 63.—CoLueTT, Norges Fisk., 35; Forh. Vid. Selsk. Christ., 1880, 14; Norsk Nordh. 
Exped. Fisk., 34, tab. 1, fig. 8; Nyt Mag. f. Naturvid, xvur, 1884, 56.—LUrkKen, Kara-Havets Fisk. in 
Dijmphna-Togtet, 123; Vid. Med. Nat. For., 1876,92.—Srr6m, Norsk. Vid. Selsk. Skrift., 1884, 18. —LiLb- 
JEBORG, Sverig. och. Norg. Fisk., 164. 

Icelus furciger, MALM, Forhandl. Skand. Naturf., § Mote, 1865, 410. 

Cottus polaris, SABINE, Parry’s First Voyage, 213 ( fide Liitken). 

Head naked, its length 3 times in that of body. Preoperculum with 4 spines, the 
upper 3 hooked, the uppermost bifurcate; two blunt, occipital spines. Interocular space 
narrow, its width 4in eye. Dorsal separated; pectorals shorter than head. No air-blad- 
der. Gill-membranes broadly joined, free from isthmus. 

Radial formula: D. 1x, 20; A. 16; V.1, 5. 

Color, yellowish, with many brown spots. 

This form, first described from Spitzbergen, has since been found also in Alaska. It 
is common in Arctic seas at small depths; of late years it has been frequently found on 
the Norwegian coast in 50 to 250 fathoms. Liitken examined numerous examples from 46 
to 106 fathoms, obtained in the Kara Sea. 


ARTEDIELLUS, Jordan. 


Artediellus, JORDAN, Cat. Fish. N. America, 1887, 110; Rep. U. S. Fish. Comm., x1rr (for 1885), 1887, 898 (type, 

Cottus uncinatus, Reinhardt). 

This genus or subgenus differs from Icelus proper, apparently its nearest ally, in having 
the skin naked and smooth. Centridermichthys, Richardson, an Asiatie genus to which this 
and other American species have been sometimes referred, has the skin prickly and a large 
slit behind the fourth gill, the gill membranes being fully united to the isthmus. 


ARTEDIELLUS UNCINATUS, (REINHARDT), JORDAN. (Figure 255.) 

Cottus uncinatus, RELNHARDT, Vid. Selsk. Natur. och Math. Afhandl., 1833, 44.—Ginriuer, Cat. Fish. Brit. 
Mus., u, 172; Challenger Report, XXII, 1887, 62. 

Centridermichthys uncinatus, CoLLETT, Norsk. Nordh. Exped. Visk.,23, tab. 1, fig. 7; Porh. Vid. Selsk. Christ., 
1880, 14; Nyt Mag. f. Naturvid., xv, 1884, 54.—LU?TKEN, Kara-Havets Fisk. in Dijmphna-Togtet, 124.— 
LILLJEBORG, Sverig. och Norg. Fisk., 161. 

Tcelus uncinatus, KrOvEr, Nat. Tid., 1844, 253.—JORDAN and GiLBert, Bull. XVI, U. S. Nat. Mus., 693. 

Cottus bicornis, REINHARDT, loc. cit., VIII, 75. 

Artediellus uncinatus, JORDAN, loc. cil, 

Body fusiform, its height contained 44 times in its total length. Head broad, its length 
one-third that of the body; lower jaw included. Palatine teeth well developed. Maxillary 
extending to opposite middle of pupil. Eyes very large, separated by a narrow ridge; 
occiput with two blunt ridges, in front of which the vertex is concave; upper preoperewlar 
spine large, strongly hooked upward, more than half length of eye; downward-directed spine 
on preopercle long and sharp; skin perfectly smooth. Pectorals reaching front of anal; 
spinous dorsal rather high; vent midway between snout and middle of caudal. (Jordan 
and Gilbert.) 

Radial formula: D. vitr, 15; A. 11. 

“ An Arctic littoral species,” writes Giinther, “‘more or less common in the sea between 
Greenland, Spitzbergen, Nova Zembla, and Norway, extending in the western part of Its 
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range southwards to the coast of New England. The Norwegian North Atlantic expedition 
has obtained specimens down to 223 fathoms (off Bear Island), and therefore the species 
is included in this report. As bathybial characters, the width of the pores of the mucifer- 
ous system and the relatively large eye may be mentioned.” fs 

It has been identified by Dawson from the Pleistocene of Ottawa (Dawson, Canadian 
Record, rv, 86.) 

Specimens of this species were taken by the Speediell from station 156, in 42° 35/ N. 
lat., 70° 31’ W. lon., at a depth of 42 fathoms; station 222, in 42° 33’ N. lat., 70° 31’ W. 
lon., ata depth of 40 fathoms; station 211, in 42° 38’ N. lat., 70° 25’ 30’ W. lon, at a depth 
of 68 fathoms; station 213, in 42° 38’ N. lat., 70° 28/ 30’ W. lon., at a depth of 68 fathoms ; 
station 233, in 42° 30/ 30’ N. lat., 70° 38’ W. lon., at a depth of 45 fathoms; station 234, in 
42° 30’ N. lat., 70° 38’ W. lon., at a depth of 43 fathoms; and No. 21069, U.S. N. M., from 
station 33, in 42° 30’ N. lat., 70° 20’ W. lon., at a depth of 90 fathoms. 

The Fish Hawk obtained specimens (No, 31809, U.S. N. M.) from station 1088, off Cape 
Cod, at a depth of 110 fathoms, and No, 31807, U.S. N. M., froms tation 1125, in 40° 03’ N. 
lat., 68° 56’ W. lon., at a depth of 291 fathoms. A specimen was collected by the Gloucester 
fishermen on the fishing banks in 1878. 

Additional specimens were secured by the Albatross in the following localities: Station 
2431, in 43° 00! N. lat., 50° 47’ 30” W. lon., at a depth of 129 fathoms; station 2463, in 45° 
44’ N. lat., 54° 27’ W. lon., at a depth of 45 fathoms; station 2450, in 46° 45’ N. lat., 50° 02/ 
30” W. lon., at a depth of 44 fathoms; station 2449, in 46°37’ N. lat., 49° 50/30’ W. lon., at 
a depth of 39 fathoms; station 2506, in 44° 26’ N. lat., 62° 10’ W. lon., at a depth of 127 
fathoms; station 2522, in 42° 20’ N. lat., 65° 07/ 30’ W. lon., at a depth of 104 fathoms; 
station 2490, in 45° 27°30” N. lat., 58° 27/ 45’ W. Jon., at a depth of 50 fathoms; station 
2466, in 45° 29’ N. lat., 55° 24’ W. lon., at a depth of 67 fathoms; station 2520, in 42° 41’ N, 
lat., 649 55/30 W. lon., at a depth of 62 fathoms; station 2491, in 45° 24/ 30” N, lat., 58° 
33/15” W. lon., at a depth of 59 fathoms; station 2451, in 46° 58’ N, lat., 60° 54’ W. lon., at 
a depth of 67 fathoms; station 2477, in 44° 29/30” N, lat., 57° 11/15” W. lon., at a depth of 
114 fathoms; station 2486, in 44° 26’ N. lat., 57° 11’ 15’” W. lon., at a depth of 190 fathoms; 
No. 33476, U.S. N. M., from station 2068 in 42° 03/ N. lat., 65° 48/ 40” W. Ion., at a depth of 
131 fathoms; and No. 33420, U. 8. N. M., from station 2062, in 42° 17’ N, lat., 66° 37/15” W. 
lon., at a depth of 150 fathoms. 


ICELINUS, Jordan. 


Icelinus, JORDAN, Cat. Fish. N. Amer., 1887, 111, note.—GiLBERT, Proc. U. 8S. Nat Mus., x1, 1890, 84 (with 
key to species of Icelinus). 


Cottids, with body slender, fusiform, having lateral line with a series of spinous plates, 
above which along the back is a double series of spinous plates placed at an angle; the 
upper plates with free edge downward and backward, the lower plates with free edge up- 
ward and backward, the skin otherwise perfectly smooth. Top of head uneven; interorbital 
area concave. Head without developed scales. Upper preopercular spine long, with 5 
hooked processes. 

The type of the genus is Artedius quadriseriatus, Lockington. The type species is 
not foundin very deep water, but four other species have recently been described by Gilbert 
from the coast of California, taken by the Albatross between 100 and 150 fathoms. 


TRIGLOPS, Reinhardt. 


Triglops, Re1inaaront, Vid. Selsk. Natur. och Math. Afh., v, lii.—Kro6yer, Nat. Tid., 1, 1844, 260.—GUNTHER, 

Cat. Fish. Brit. Mus., 11, 173.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 712. 

Cottids with body rather elongate, with slender tail. Head moderate, rather com- 
pressed, prickly, but without scales. Mouth moderate; villiform teeth on jaws and vomer, 
none on the palatines. Preopercular spines small, simple. Rows of plate-like bones along 
lateral line and at base of dorsal fin; the space between these densely prickly. Lower half 
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of body crossed at short intervals by transverse undulating folds of skin, the edge of the 
fold with minute rough scales, causing it to appear sharply and finely serrate. Gill mem- 
branes united, free from isthmus. Dorsal spines rather high and slender; ventrals appar- 
ently I, 3. 

TRIGLOPS PINGELII, Rernnarpr, (Figure 256.) 


Triglops Pingelii, REINHARDT, Vid. Selsk. Natur. och Math. Afhandl., 1838, 114-118.—GinrTuEr, Cat. Fish. 
Brit. Mus., 11, 173; Proc. Zoél. Soc. London, 1877, 475; Challenger Report, xx1, 1887, 63.—CoLLETT, 
Norges Fisk., 36; Norsk. Nordh. Exped. Fisk., 38, Pi. 1, Figs. 9, 10.—LILLJEBORG, Sverig. och Norg. Fisk., 
168.—GoopDE & BEAN, Bull. Essex Inst., 1879.—Jorpan and GitBert, Bull. xvr, U. 8. Nat. Mus., 715. 

Triglops pleurostictus, COPE, Proc. Acad. Nat. Sci. Phila., 1865, 81. 

Head very slender, its length 33 in that of body. Eye large, placed high, but lateral; 
its diameter one-third the length of head, longer than snout, and 3 times width of inter- 
orbital space. Preopercular spines 4, short. Maxillary extending to below middle of orbit. 
Nasal spines sharp. Ventral fins rather short; pectorals extending to front of anal. Tail 
very slender, its diameter less than the eye. Anal papilla of male large. 

Radial formula: D. 1x, 21; A. 21. 

Color olivaceous, somewhat variegated with darker; fins barred; aseries of dusky spots 
along sides; an ocellated black spot on posterior part of spinous dorsal. 

An Arctic species, found off Greenland, Nova Zembla, Norway, and extending in the 
Western Atlantic southward to the latitudes of New England. 

Specimens were taken on the American coast by the steamer Albatross from the follow- 
ing localities: Station 2466, in 45° 29 N, lat., 55° 24’ W. Jon., at a depth of 67 fathoms; sta- 
tior 2446, in 46° 20/ N, lat., 49° 52’ W. lon., at a depth of 40 fathoms; station 2501, in 44° 27’ 
N. lat., 60° 20! 15” W. lon., at a depth of 26 fathoms; station- 2440, in 43° 38’ N. lat., 49° 
49’ 30” W. lon., at a depth of 33 fathoms; station 2492, in 45° 22’ N, lat., 58° 43/45/’ W. lon., 
at-a depth of 75 fathoms; station 2449, in 46° 37/ N. lat., 49° 50/30’ W. lon., at a depth of 
39 fathoms; station 2438, in 43° 36’ N, lat., 50° 03/ 30" W. lon., at a depth of 37 fathoms; 
station 2441, in 45° 27’ N. lat., 49° 42’ W. lon., at a depth of 34 fathoms; station 2445, in 
46° 09’ 30” N. lat., 49° 48’ 30” W. lon., at a depth of 39 fathoms; station 2444, in 45° 59’ N, 
lat., 49° 45/ 30” W. lon., at a depth of 39 fathoms; station 2520, in 42° 41’ N, lat., 649 55’ 30” 
W. lon., at a depth of 62 fathoms; station 2058, in 41° 57’ 30” N, lat., 67° 58’ W. lon., at a 
depth of 35 fathoms; station 2451, in 46° 58’ N. Iat., 50° 34’ W. lon., at a depth of 67 
fathoms; station 2450, in 46° 45’ N, lat., 50° 02' 30” W. lon.; at a depth of 44 fathoms. 








COTTUNCULUS, Collett. 


Cottuncilus, COLLETT, Norges Fiske, 1875, 20 (type, Cottunculus microps, Collett).—JORDAN and GILLBERT, 
Bull. xvi, U. S. Nat. Mus., 687.—GUNTHER, Challenger Report, xx1r, 1887, 60. 

Tadpole-shaped, the head extremely large, the body tapering from shoulders to the 
slender tail; mouth rather large, terminal, oblique; villiform teeth in the jaws; a double 
patch on vomer; no teeth on the palatines; uo spines on the head, the tubercular surface 
of the skull covered by skin; skull thin, its bones not firm. Gills 33, no slit behind the 
last arch; gill-membranes broadly joined to the isthmus, their union extending to above 
the lower edge of the base of the pectorals. Pseudobranchiwe very small; no cirri, scales, 
or prickles; the skin thin and movable, smooth, or roughened with small warts. Spinous 
dorsal little developed; the two fins usually continuous; spines very slender, flexible, em- 
bedded in the skin; pectorals short, procurrent below; ventrals very short, well separated, 
their rays 1, 3; caudal rounded. (Jordan and Gilbert.) 


COTTUNCULUS MICROPS, Cotierr. (Figures 257 and 261, A, B.) 


Cottunculus microps, COLLETT, Norges Fiske, 1875, 20, pl. 1, figs. 1-3; Meddelelser om Norges Fiske, Aarena, 
187578, 1879, 11; Forh. Vid. Selsk., Christiania, 1880, 11; Norsk. Nordh. Exped., 18, pl. 1, figs. 5,6; Nyt. 
Mag. f. Naturvid., xvii, 1884,53.—Srr6m, Norsk. Vid. Selsk. Skrift., 1880, 75.—GoopkE, Proc. U. S. Nat. 
Mus., 1880, 479.—Goopr and Bean, Bull. Mus. Comp. Zool., x, 1883, 212.—LILLJeBoRG, Sverig. och 
Norg. Fiske, 113.—Jorpan and Gitpert, Bull. xvi, U. S. Nat. Mus., 689 (description quoted below from 
full-grown specimens).—GUNTHER, Challenger Report, xxi, 1887, 60, pl. Ix, fig. A. 
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Head very large, its length, breadth, and depth nearly equal; the greatest depth at 
the nape; four bony tubercles on top of head and some at the sides, all covered by the skin; 
lower jaw included; maxillary extending to below the middle of the eye, which is equal to 
the snout, and about 445 in head; suborbital stay and the roughish edge of the preopercle 
both covered by smooth skin; chin and preorbital with pores. Skin everywhere thin, 
somewhat movable, its surface roughened by small, blunt warts. Dorsal fin continous, the 
feeble spines lower than the soft rays; pectorals barely reaching anal; caudal long. Head 
22; depth 55. (Jordan and Gilbert.) 

Radial formula: D. v1, 19; A. 10. 

Color, pale, with three broad, dusky cross bands on body and fins, one on head, one 
through spinous dorsal and pectoral, one through second dorsal and anal, besides a small 
band at base of caudal. 

This species was first described from a specimen measuring 15 millimeters, dredged by 
Prof. G. O. Sars at Hasvig, near Hammerfest, in 200 fathoms, August, 1874; another, 50 
millimeters long, near Trondhjemsfjord, in 1878, by Mr. Strém, at a depth of 180 fathoms, 
again, at a depth of 191 fathoms, 18 miles northwest from Hammerfest (72° 27/ N., 20° 51’ 
W.), in temperature 3° .5 C., and at a depth of 459 fathoms; 15 miles westward of north- 
western Spitzbergen (79° 59’ N., 5° 40’ W.), with temperature of 1° C. 

The Blake secured a specimen of this species from station CCcrx, in 40° 11/ 40’ N, lat., 
68° 22’ W. lon., at a depth of 304 fathoms; and two examples from station CCCx, in 39° 59/ 
16” N. lat., 70° 18/ 30” W. lon., at a depth of 260 fathoms. 

Specimens were taken by the Fish Hawk as follows: No. 26087, U.S. N. M., from sta- 
tion 880, in 38° 48/ 30’ N, lat., 70° 54’ W. lon., at a depth of 2524 fathoms; No. 31760, U.S. 
N. M., from station 1142, in 39° 32’ N. lat., 72° 00’ W. lon., at a depth of 32 2 eon No. 
28728, U.S. N. M., font station 925, in 39° 55’ N. lat., 70° 47’ W. lon., at a depth of 229 
fathoms; No. 28798, U.S. N. M., from station 947, in 30° 53/30” N, lat., 71° 13’ 30” W. lon., 
at a depth of 319 fathoms; No. 28771, U.S. N. M., from station 938, in 39° 51’ N. lat., 69° 
49/ 15’ W. lon., at a depth of 317 fathoms; No. 28814, U.S. N. M., from station 946, in 39° 
55/ 30” N. lat., 71° 14’ W. lon., at a depth of 247 fathoms; No. 29077, U.S. N. M., from 
station 1049, in 38° 28’ N. lat., 75° 22’ W. lon., at a depth of 435 fathoms; No. 28936, U.S. 
N. M., from station 1031, in 39° 57’ N. lat., 69° 19’ W. lon., at a depth of 255 fathoms; No. 
28922, J. S. N. M., from station 998, in 39° 43/ N. lat., 71° 32’ W. lon., at a depth of 302 
fA nee No. : 26176, U.S. N. M., from station 895, in 39° 56’ 30” N. lat., 70°59’ 45” W. lon., 
at a depth of 238 fathoms; No. 26167, U.S. N. M.,;from station 892, in 39° 46’ N. lat., 71° 
05’ W. lon., at a depth of 487 fathoms; and also from station 894, in 39° 53’ N. lat., 70° 58/ 
30 W. lon., at a depth of 365 fathoms. 

Additional specimens were obtained by the Albatross as follows: No. 33310, U.S. N. 
M., from station 2028, in 39° 57/ 50’ N, lat., 70° 32’ W. lon., at a depth of 209 facoraet No. 
33465, WSS Nees ane station 2063, in 42° 23/ N. lat., 66° 23’ W. lon., at a depth of 141 
fathoms; No. 33514, U.S. N. M., from station 2092, in 392 58/ 35" N, lat., 71° 00/30!’ W. lon., 
at a depth of 197 fathoms; No. 33479, U.S. N. M., from station, in 42° 15/ 25’ N. lat., 65° 48/ 
40/’ W. lon., at a depth of 122 fathoms; and No. 35461, U.S. N. M., from station 2187, in 39° 

49/ 30” N, lat., 7L° 10’ W. lon., at a depth of 420 fathoms. 


COTTUNCULUS THOMSONII, Ginrurr. (Figures 258, 262 A, B.) 


Cottus Thomsonii, GUNTHER, Proc. Royal Soc., Edinburgh, x1, 1882, 679. 
Cottunculus Thomsonii, GENTHER, Challenger Report, xx11, 1887, 61, pl. rx, fig. B. 
Cottunculus torvus, GoopE, Proc. U. S. Nat. Mus., 1, 1880, 479; Bull. Mus. Comp. Zool., x, 1883, 212, 213.— 

JORDAN and GILBERT, Bull. xvi, U. S. N. M., 688. 

Head and body smooth, scaleless, covered with a tough, lax skin. The length of the 
head is nearly one-third of the extreme length of the body, including the caudal; its 
greatest height, one fourth of the body without the caudal. The greatest width of the 
head is twice the length of the maxilla. The distance of the vent from the insertion of 
the anal equals the length of the maxilla. The eye is close to the dorsal profile. The 
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length of the orbit is about equal to that of the snout, and is contained about 44 times in 
the greatest length of the head, The intermaxillary is long and slender, its length con- 
tained slightly more than 3 times in the distance from the tip of the snout to the insertion 
of the first dorsal (54 times in the length of the head). The maxilla is very slender, except 
in its posterior third, where it is considerably expanded. The mandible is very stout, pos 
teriorly widened, its length contained nearly 24 times in that of the head. Teeth in broad 
villiform bands:on the intermaxillary and the mandible. Two short, separate, similar 
bands on the vomer. None on the palatines. 

Head armed with blunt spines, as in C. microps. 

The distance of the dorsal from the tip of the snout is nearly equal to one-third of the” 
total length, caudal included. It consists of 6 spines and 17 rays. 

The anal fin is located midway between the tip of the snout and the end of the caudal 
fin; it consists of 13 rays. 

The length of the upper pectoral rays #& equal to that of the postorbital portion of 
the head. The pectoral rays diminish rapidly in size, the lowest being exceedingly short. 
The number of rays is 22. The distance of the ventral from the tip of the snout is one- 
third of the total length without the caudal. The length of the free portion of the ventral 
equals that of the eye. The fin consists of 1 spine and 3 rays. 

The caudal consists of 10 developed rays. 

Color light brown, the fins somewhat darker. 

Specimens were obtained by the Blake from station CCCVT, in 41° 32! 50’ N. lat., 65° 55/ 
W. lon., at a depth of 524 fathoms; station CCCXLIN, in 39° 45! 50” N. lat., 70° 55’ W. lon., 
ata depth of 732 fathoms; and station CCCXXVI, in 33° 42/ 15” N. lat., 76° 00/ 50” W. Jon., 
at a depth of 464 fathoms. 

Also by the Albatross from the following localities: No, 35405, U. S. N. M., from station 
2181, in 39° 29’ N, lat., 71° 46’ W. lon., at a depth of 693 fathoms; No. 35547, U. 8. N. M., 
from station 2202, in 39° 38/ N. lat., 71° 39/ 45’ W. lon., at a depth of 515 fathoms; No. 35404, 
U.S. N. M., from station 2180, in 39° 29/ 50” N. lat., 71° 49’ 30” W. lon., at a depth of 523 
fathoms; No. 35605, U. 8. N. M., from station 2215, in 39° 58/ 30” N. lat., 70° 30/ W. lon., at 
a depth of 384 fathoms; No. 35483, U. S. N. M., from station 2186, in 69° 52/15” N. lat., 70° 
55/ 30” W. lon., at a depth of 353 fathoms; No. 55489, U.S. N. M., from station 2189, in 39° 
49’ 30” N. lat., 70° 26’ W. lon., at a depth of 600 fathoms; No, 35423, U.S. N. M., from sta- 
tion 2180, in 39° 29/ 50’ N, lat., 71° 49/ 30” W. lon., at a depth of 523 fathoms; No. 33390, U. 
S. N. M., from station 2072, in 41° 53’ N. lat., 65° 35’ W. lon., at a depth of 858 fathoms; No. 
32676, U. S. N. M., from station 2004, in 37° 19/ 45” N, lat., 74° 26’ 06 W. lon., at a depth 
of 105 fathoms; and from station 2552, in 39° 47’ 07’ N, lat., 70° 35’ W, lon., at a depth of 
721 fathoms; station 2553, in 39° 48’ N. lat., 70° 36’ W. lon., at a depth of 551 fathoms; sta- 
tion 2115, in 35° 49/ 30” N, lat., 749 34/ 45” W. lon., at a depth of 843 fathoms; station 2529, 
in 41° 03’ 30” N. lat., 66° 14’ W. lon., at a depth of 662 fathoms; and station 2528, in 41° 47’ 
N. lat., 65° 37’ 30” W. lon., at a depth of 677 fathoms. 

Additional specimens were secured by the Fish Hawk as follows: No, 28951, U.S. N. M., 
from station 1029, in 39° 57/ 06” N. lat., 69° 16’ W. lon,, at a depth of 458 fathoms; No. 
30276, U. S. N. M., from station 998, in 39° 43’ N, lat., 71° 32’ W. lon., at a depth of 302 
fathoms; No. 26140, U.S. N. M., off Newport, R. I.; No. 29075, U. S. N.M., from station 1049, 
in 38° 28/ N. lat., 73° 22’ W. lon., at a depth of 435 fathoms; No. 28850, U. 8. N. M., from 
station 952, in 39° 55! N. lat., 70° 28’ W. lon., at a depth of 225 fathoms; No, 28888, U. S. N. 
M., from station 994, in 39° 40/ N. lat., 71° 30’ W. lon., at a depth of 368 fathoms; No. 28916, 
U.S. N. M., from station 994; and an individual from station 892, in 39° 46/ N, Jat., 71° 00’ 
W. lon., at a depth of 487 fathoms. 


MALACOCOTTUS, Bean. 


Malacocottus, BEAN, Proc. U. S. Nat. Mus., xu, 1890, 42. 
Shape similar to that of Cottwnculus. Head large; body tapering rapidly to the slender 
tail; mouth terminal; jaws subequal. Minute villiform teeth in broad bands on maxilla 
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and mandible; vomer and palate toothless. Preoperculum armed with short, stout, simple 
spines. Bones of the skull thin. Gills 3$; no slit behind the last. Gill openings wide; 
the membranes broadly attached to the isthmus. Gill-rakers tubercular, in moderate 
number. Spinous dorsal low, separated by a deep notch from the soft dorsal. Pectorals 
procurrent in front. Ventrals small; caudal rounded. Vent distant from the anal origin. 
Head and body naked. Lateral line consisting of a series of large pores. 

This genus is represented by seven examples of the type species, MW. zonuwrus, Bean, 
taken by the Albatross on August 9, 1888, from station 2853, off Trinity Islands, in 56° 
_N. lat., 154° W. lon., at a depth of 159 fathoms. 


Family CYCLOPTERIDA. 


Cyclopteride, BONAPARTE, Cat. Metodico, 1846, 64.—GILL, Arr. Families of Fishes, 1872, xxx; Century Dic- 
tionary, 1424.—JORDAN and GILBERT, Bull. xvi, U, 8. Nat. Mus., 744.—GiL1, Proc, U. 8. Nat. Mus., x1, 
366, 1891. 

Cyclopterina, GUNTHER, Cat. Fish. Brit. Mus., 111, 154. 

Cyclopteroidea, with a feebly ossified skeleton and ventricose body, covered with thick 
skin, which may be either smooth, tubercular, or spinous. Head short, thick; suborbital 
stay present, thin and flattish. Mouth small,’terminal; jaws lateral, with slender teeth in 
bands; vomer and palatines toothless. Gill openings narrow, membranes broadly joined 
to isthmus and shoulder girdle. Branchiostegals 6. Dorsal fin long, its anterior portion 
of flexible spines, sometimes hidden in adult by a fleshy hump, sometimes wanting. Soft 
dorsal small, opposite and similar to anal. Caudal rounded. Ventral rudimentary, form- 
ing the bony center of a thoracic sucking disk. Pectorals short, low, with bases broad and 
procurrent. Pyloric ceca numerous. Vertebre 12416. 


KEY TO THE GENERA OF CYCLOPTERID. 
(From Jordan and Gilbert, rearranged.) 


I. Spinous dorsal present, sometimes disappearing with age; skin tuberculate. 


A. Dorsal spines in adult hidden in a fleshy hump. Ventral disk small...-......---.--... CYCLOPTERUS 
B. Dorsal spines not hidden in adult; gill opening a small slit; ventral disk large-... EUMICROTREMUS 
II. Spinous dorsal wanting; skin smooth or nearly s0....-----...---..----------- +++ [CYCLOPTERICHTHYS | 


Genus EUMICROTREMUS, Gill. 


Eumicrotremus, GILL, Proc. Acad. Nat. Sci., Phila., 1864, 190.—CoLLettT, Norsk. Nordh. Exp., 67.—GoopE 
and BEAN, Bull. Essex Inst. x1, 12.—JoRDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 957. 


Cyclopterids with a spinous dorsal, which is sometimes in adults hidden in the skin, 
though never disappearing with age. Skin thick, armed with series of bony tubercles. 
Gill opening a sinall slit on level of eye. Ventral disk large. 


EUMICROTREMUS SPINOSUS, (MULLER), GILL. (Figure 250.) 


Cyclopterus spinosus, MOLLER, Prodromus Zoologiw Danice, 1777, rx.—GAIMARD, Voy. Skand., Poiss., 
pl. tv, fig. 2—GiinrHeR, Cat. Fish. Brit. Mus., m1, 1861, 157; Proc. Zodl. Soe., London, 1877, 293, 
fig. (young); ibid., 475; Challenger Report, xxi1, 1887, 66.—MALMGREN, Ofvers. K. Vet. Ak. Forh., 
1864, 489, sp.6.—Friscu, Peterm. Geogr. Mitth. 1865, Erg. Heft. Nr. 16, 35.—HruGLin, Fauna and Flora 
in Geologie Spitzbergen in Novaja Semlja, 1874, 211.—JoRDAN and GILBERT, Bull. xvi, U. S. N. M., 746. 

Lumpus spinosus, STORER, Syn. Fish. N. A., 1846, 230. 

Eumicrotremus spinosus, GILL, Proc. Acad. Nat. Sci., Phila., 1864, 190.—CoLLett, Norske Nordh. Exped., 
Fisk., 67, pl. 1f, fig. 183.—Goopr and Bran, Bull. Essex Inst., x1, 12.—JoRDAN and GILBERT, Bull. Xv1, 
U.S. N. M., 957.—JORDAN, Cat. Fish. N. A., 116. 


Body orbicular, cuboid anteriorly, its height nearly one-half of its length, which is 3 
times the length of the head; base of spinous dorsal and body behind vent abruptly com- 
pressed; teeth in narrow bands; gill openings on a level with eye, slightly narrower than 
orbit. Spinous dorsal not hidden, covered with rough tubercles, similar to those on body, 
but smaller; width of ventral disk slightly less than its length, and somewhat less than 
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length of head. Body covered with irregular, roundish, conical plates, varying much in size, 
some of the larger with a central point, turned backward; all the plates with small tuber- 
cles and slender flexible prickles; small plates along bases of all the fins; a series of 6 large 
plates extending backward from above eye to opposite the interval between dorsals; a 
series of 5 on each side of middle of interocular space from snout to nape, these increasing 
much in size posteriorly; a series of 3 along opercular margin; along base of spinous dor- 





sal a series of 4, not connected with that of interorbital space; a single large plate on each 
side of the interval between dorsals; two longitudinal series of 4 large plates each, begin- 
ning above base of pectorals and behind gill slits, terminating under the space between dor- 
sals; the largest plate on body is immediately behind axil of pectoral; a smaller one below 
it, and two others between it and origin of anal; two series of smaller plates below eye; 
many small plates interposed between the series of large ones; very small plates on under 
side of head and middle of tail; no plates between ventral disk and vent; none in axil of 
pectorals. 

Radial formula: D. vu, 11; A. 10; C. 10. 

Color, olivaceous, the skin between the plates thickly punctate. (Jordan and Gilbert, 
from an Alaska specimen.) 

One specimen was dredged by the U.S. Fish Commission 6 miles off Half Way Rock, 
Salem, Mass., August 10, 1877, in 35 fathoms. Two specimens were dredged in 1861 by 
Prof. Verrill, off Anticosti in 10 fathoms, and another was taken by the U.S. Fish Com- 
mission at Eastport, Me., in 1872. 

It was also obtained by the Albatross from station 2456, in 47° 29’ N, lat., 52° 18’ W. lon., 
at a depth of 86 fathoms; from station 2450, in 46° 45’ N. lat., 50° 02/ 30 W, lon., at a 
depth of 44 fathoms; and from station 2445, in 46° 09/ 30” N, lat., 49° 48’ 30 W. lon., at a 
depth of 39 fathoms. 

Collett’s specimens were from the northeastern Atlantic and from a depth of 129 
fathoms. 


Family LIPARIDID. 


Family Discoboli, group Liparidina, GUNTHER, Cat. Fish. Brit. Mus., m1, 1861, 154, 

Liparidide, Gi1, Arr. Families of Fishes, 1872, 5 (No. 48) ; Century Dictionary, 3471.—JoRDAN and GILBERT, 
Bull., xvz, U. S. Nat. Mus., 738 (full description).—GILL, Proc. U.S. Nat. Mus., XU, 370, 1891.—GARMAN, 
Discoboli, 1892, 43. 

Body anteriorly broad, rounded, somewhat depressed, compressed behind, covered with 
smooth skin, which is usually very lax. Head obtuse, broad, the snout wide and blunt; 
suborbital bone styliform behind, joined to the opercle, as in the Cottoids. Mouth terminal. 
Jaws with villiform bands of small teeth, tricuspid to simple; no teeth on vomer or pala- 
tines. Premaxillaries protractile, little movable. Opercular bones unarmed; interopercle 
slender, ray-like, overlying the branchiostegals. Gill-openings small, above base of pec- 
toral, with membranes joined to the broad isthmus, and to the humeral arch below. Gills 
34, no slit behind the last. Pseudobranchie rudimentary or wanting. Pyloric ceca nu- 
merous. No air-bladder. Dorsal fin long, with feeble and flexible spines, similar to the 
softrays. Anal long, similar to the soft dorsal. Ventrals, when present, completely united, 
and forming the bony center of an oval sucking-disk, but sometimes entirely wanting. 
Pectorals very broad, the base extending forward under throat; the outline usually emar- 
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ginate, some of the lower rays being produced; tail diphycercal. Caudal elongate, distinet 
or confluent with dorsal and anal. Stomach siphonal, and intestine elongate. 

KEY TO THE GENERA OF LIPARIDIDA. 


1: Vientral disk, present )....5 5-42 2.cocn ae Se Se a eo ee as ee ee LIPARIDIN& 
A. Caudal more or less distinct. Teeth tricuspid. -Pseudobranchie. 
1. Vertebrie less than 40. A strong curved frontal ridge, convex in front, crossing inter- 


orbital space. 2 2-22-—-..- 820 oe as See ce eee rata slates So ee ea ciao LIPARIS 
. Vertebree more than 45 > Front: ll regious broader, and without prominent transverse 
TID QO. =o oSSe ask Sede se Seon ke a ne alae et Re EE [CARELIPARIS] 
B. Caudal indistinet, tenuous. Teeth simple (in adults). 3 
1. Skull higher than in Liparis; frontal ridge moderate .___--.----..-------.-------. CAREPROCTUS 
2. Wentralidiskiabsent /-22 22 s225 oe ee ae eee ee ANE RDNGE? 
A. Pseudobranchie present. 
1. Pectoral simple, with (six) lowest rays prolonged -.-----...- ..-.-----.----------.~.-.. AMITRA 
B. Pseudobranchie absent. 
x Pectoralin twoidistinctilobes==—a== +. essen sees) oe ee ee ee eee PARALIPARIS 
. Pectoral fringed posteriorly, and with (eight) lowest rays fees but not forming distinct 
lODO eyie 285 Sa 2 aS Se ee Ee eae ae eee ee eee eatin mee rateeee HILGENDORFIA 


LIPARIS, Artedi. 


Liparis, ARTEDI, Synonimia Piscium, 1788, p. 117.—Scorout, Introduetio, 1777.—Cuvier, Régne Animal, ed. 
1, 1817, p. 227.—Ginruer, Cat. Fish. Brit. Mus., u1, p. 158.—JORDAN and GILBERT, Bull. xvi, U.S. Nat. 
Mus., p. 738.—GARMAN, Discoboli, 1892, 45. 

Neoliparis, STEINDACHNER, Ichth. Beitrage, m1, 1875, 54 (type, DL. mucosus). 


Body tadpole-shaped, subeylindrical anteriorly, compressed and tapering posteriorly, 
enveloped in smooth skin, usually somewhat loose. Head short, broad; snout short, blunt; 
mouth horizontal, with lower jaw included. Teeth numerous, in cardiform bands; usually 
tricuspid on intermaxillaries aud mandible, simple on phar yngeals. Dorsal and anal fins 
with rays feeble, flexible, those anterior scarcely differentiated; more or less confluent with 
caudal. Pectorals broad, emarginate, procurrent under throat, some of the lower rays 
produced. Ventrals transformable into a well-developed disk on the breast, its front below 
or behind the middle of the head, about midway between sucking-disk and anal fin. Pseu- 
dobranchie present. 


LIPARIS LINEATUS, (LEPECHIN), KROYER. 


Cyclopterus liparis, LINN&US, Syst. Nat., ed. x11, 1766, 1, 414. 

Iiparis liparis, Cuvier, Regne Animal, ed. I, 1817, u, 227.—GintTuHerR, Chall. Rep,, xx, 1887, 67.—GARMAN, 
Discoboli, 57. 

Cyclopterus lineatus, LEPECHIN, Noy. Com. Petropol., xv, 1773, 522, pl. v, figs. 2, 3. 

Liparis lineatus, KrROyrer, Nat. Tidsskr., 11, 1847, 284.—JorDAN and GILBERT, Bull. xv1, U.S. Nat. Mus., 
742.—COoLLeETT, Norges Fiske, 1875, 65. 

Liparis vulgaris, FLEMING, Phil. Zobl., 1822, 387; British Animals, 1828, 190.—GinrueEr, Cat. Fish. Brit. 
Mus., 11, 159.—Kr6yrr, Nat. Foren. Vid. Med., 1860-61, 243.—CoLLeT?r, Norges Fiske, 1875, 65.— 
GoopE and Bran, Bull. Essex Inst., x1, 1879, 11. 

Liperis barbatus, EkstrOM, Vet. Akad. Handl., 1832, 168, pl. v. 

Liparis stellatus, MALM, For. Sk. Nat., 1865, 412. 

Liparis Ekstrémi, MAL, loc. cit. 

Body thick, covered with thin loose skin, its height two-sevenths of its length; head 
obtuse, with swollen nape, its length one-fourth that of the body; snout broad, not depressed ; 
lips thickish; posterior nostril tubular. Diameter of orbit one-seventh length of head. 
Gill-openings vertical slits surpassing root of pectoral; no pseudobranchie. Tail truncate 
at base of caudal. Dorsal and anal confluent with caudal. Ventral disk rather longer than 
broad, half length of head, its margin with about 13 papille. 

Radial formula: D. 33; A. 28. * 

Color, yellowish, striped with dark brown or purplish; the color very variable. 

Giinther records the capture of a specimen, probably of this species, from the cruise of 
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the Porcupine, in 180 fathoms, north of Shetland. The form to which he refers is doubtless 
that known to American students as LZ. lineata. 

This species was often taken by the Fish Commission vessels off the south coast of New 
England, in 30 to 60 fathoms, parasitic in the shell of a large scallop, Pecten tenwicostatus, 
in company often with a crab of the genus Pinnotheres, closely related to the “ oyster-crab.” 


CAREPROCTUS, Kroyer. 


Careproctus, KROYER, Naturh. Tidsskr., 1, 257, 1862 (type, Liparis Reinhardti, Kréyer).—Garman, Discoboli, 
1892, 72. 


Liparidoids with body elongate, covered with thin lax skin, translucent. Mouth oblique, 
with projecting lower jaw. Teeth simple, hooked (tricuspid in young). Ventral disk small, 
under head, the vent a little behind ventral disk, but far in front of anal fin. 

Garman shows that the head of Careproctus is higher posteriorly than in Liparis; the 
body deeper in front of the dorsal fin; the caudal region longer, slenderer, more tapering; 
the dorsal and anal having more rays, and more completely joined with caudal; the ventral 
disk reduced in size; and the suborbital process less developed. 


CAREPROCTUS GELATINOSUS, (Patias), KrOYER. 


Oyclopterus gelatinosus, PALLAS, Spicilegia Zodlogica, vu, 1769, 19, pl. rH, fig. 1. 

Liparis gelatinosus, CuviER, Régne Animal, ed. 1, 1817, u, 227.—GUnruer, Cat. Fish, Brit. Mus., m1, 163; 
Challenger Report, XX, 1887, 57.—REINHARDT, Oversigt, etc., 1844, Ixxvii. 

Careproctus gelatinosus, KROYER, loc. cit,—JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 740.—GarMan, 
Discoboli, 76. 

Liparis Reinhardti, KROyER, Naturh. Tidsskr., 1, 252. 

Careproctus Reinhardti, KROyeR, Naturh. Tidsskr., 1, 1862, 252.—Cotiert, Norsk. Nordh. Exp., Fiske, 57, pl. 
11, figs. 15, 16. 

Ventral disk very small, supported by a bilamellate cartilage descending from the 
throat; vertical fins continuous. Body oblong, compressed, semitransparent, soft, and gelat- 
inous; head thick, flat above; cleft of mouth nearly vertical, as in Uranoscopus; a series 
of pores along upper lip; jaws, palate, and pharynx rough with teeth; skeleton very weak. 

Radial formula: D.50; A. about 45; C.6; P.50. Crea 4s. Vertebrie 64, 

Rose-colored with vertical fins violet; gill cavity black. (Giinther.) 

An Arctic circumpolar species, first described from the North Pacific (Bering Strait), 
afterwards found on the Greenland coast, and recently discovered by the North Atlantie 
Expedition about Jan Mayen and Bear Island, and off Arendal, at depths varying between 
263 and 658 fathoms; also found in the Kara Sea. 

Careproctus spectrum, Bean, from Alaska (Proc. U.S. Nat. Mus., xm, 40), is an allied 
form. 


CAREPROCTUS RANULA, GoopE and BEAN. (Figures 251 and 251 A, B.) 


Liparis ranula, GoopE and BEAN, Proc. U. S. Nat. Mus., m7, 1879, 46.—JORDAN and GILBERT, Bull. xvi, U.S. 
Nat. Mus., 742. 


A species with body thick, subeylindrical anteriorly, rapidly tapering to the tail, cov- 
ered with a thick lax integument; its greatest height (.25) equals the length of the head 
and is one-fourth of the total length of the body without caudal. 

Head somewhat tumescent at the nape; its height (over the ventral disk and eyes) con- 
tained something over six times in the length of the body; its greatest width (.18) very 
slightly greater and equaling twice the widthof the ventral disk. Snout broad, with promi 
uent vertical profile; its length about one-fourth thatof the head. Cleft of the mouth hori- 
zontal, not extending to perpendicular from the anterior margin of the orbit. Lips covered 
with thick lax skin, the upper jaw extending beyond the lower. 

Length of the upper jaw about one-third of length of head; that of mandible slightly 
greater than length of ventral disk. Each jaw armed with a band of villiform teeth; tongue 
thick, obtuse. Eye is lateral, not interfering with the upper profile of the head; its diame- 
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ter (.07) more than one-fourth of the length of the head, and contained about fourteen times 
in the length of the body. Width of interorbital area is contained 24 times in length of 
head. Nostril close to eye. Gill opening a vertical slit, extending upon upper part of root 
of the pectoral. 

Dorsal is inserted at a distance from snout equal to one-third of length of body. It 
contains about 48 rays (though to count them is almost impossible). Anal originates at a 
distance from snout equal to two-fifths of length of body, and in perpendicular from eighth 
dorsal ray; it contains at least 48 rays. Pectoral moderately broad, with 15 Jong rays and 
12 or 13 shorter ones; the long rays are twice as long as the ventral disk and extend nearly 
or quite to perpendicular from vent. 

Ventral disk slightly longer (.10) than its distance from snout (.09), which precisely 
equals its width; it has 14 papilla. 

Color is uniform whitish, almost colorless, and translucent in life. 

This species was taken in the large trawl net by the collecting party on the United 
States steamer Speedwell, September 24, 1877, off the mouth of Halifax Harbor (station 
117, 84 miles southeast from Chebucto Head). The depth at which it was found was 52 
fathoms, the temperature at the bottom 35° F. The bottom was of fine sand and mud, and 
in the same haul of the net were taken the following species: Glyptocephalus cynoglossus, 
Hippoglossoides platessoides, Sebastes marinus (young), Phycis chuss, Aspidophoroides monop- 
terygius, Triglops Pingelii, Centridermichthys uncinatus, and Raia radiata. 

Specimens of this species were also taken by the Albatross from station 2455, in 47° 21/ 
N. lat.; 51° 38’ 30” W, lon., at a depth of 81 fathoms, ; 

The species resembles, in the shape of its head, the Liparis Fabricti of Kroyer, but is 
easily distinguished by its less elongate body and the greater number of rays in the dorsal 
and anal fins. When first taken it was colorless, almost translucent, and was covered with 
athick tough integument. The preceding description is less complete than would seem de- 
sirable, owing to the fact that the type specimen (No. 22310, U.S. Nat. Mus. Cat.) was too 
soft and tender to admit of the requisite manipulation. The specimen, Which is 56 milli- 
meters in total length (caudal included), is a mature female, having in the abdominal cavity 
many large eggs. 
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CAREPROCTUS MAJOR, (Fapricius),GARMAN. 


Cyclopterus liparis, var. major, FaBricius, Fauna Greenlandica, 1780, 136.—WaLBacm, Art. Gen. Pise., 1792, 
489.—Var. b, Amersulak, BONNAT., Tabl. Encyel., 1788, 28. 

Liparis major, GILL, Proc, Acad. Nat. Sci. Phila., 1864, 193.—Jorpan and GILBERT, Bull. xvi, U.S. Nat. Mus., 
1882, 741. 

Actinochir major, GILL, Cat. Fish. E.C.N. A., 1873, 21. 

Liparis (Actinochir) major, JORDAN, Rep. U.S. Fish Comm., 1885 (1887), 903. 

Liparis tunicata, KROYER, Nat. Tidsskr. (3), 1, pt. 2, 1862, 286. GuLL, Proc. Acad. Nat. Sci. Phila., 1864, 190.— 
Cot.ett, Norsk. Nord-Havs. Exp., Fiske, 1880, 59.—JORDAN and GILBER?, Bull. xvi, U.S. Nat. Mus., 1882, 
742. 

Actinochir tunicata, GILL, Proc. Acad. Nat. Sei. Phila., 1864, 190. 

Liparis Fabricii, LUTKEN, Kara-Havets Fisk., 1887, 146, pl. Xv, figs. 4-6.—GILL, Proe, U. 8. Nat, Mus., x11, 
1891, pl. xx1x (from Liitken). 

Careproctus major, GARMAN, Discoboli, 1892. 


Diameter of eye contained nearly 3 times in snout or interorbital space. Posterior 
nostril nottubular. Pseudobranchiw reduced to 2 lamellae. Vertical fins continuous; anal 
beginning below tenth dorsal ray. Ventral disk longer than broad, half length of head. 
Skin thin, loose. 

Radial formula: D. 42; A. 34; C.12; P. 34. 

Color, yellowish, mottled with brownish. 

Liitken states that he received a great number of specimens of this Arctie species from 
the Kara Sea, where they were obtained at depths varying from 46 to 106 fathoms. 

This form is provisionally placed in Careproctus, but we are quite prepared to believe 
that Gill’s Actinochir is a valid genus. The fish has a close external resemblance to the 
species of Liparis. 


CAREPROCTUS MICROPUS, (GUNTHER), GARMAN. 


Liparis micropus, GUNTHER, Challenger Report, Xx11, 1887, 66, pl. xu, fig. B. 
Careproctus micropus, GARMAN, Discoboli, 1892, 72. 


Head large and thick, about one-fourth of the total length, the caudal included. The 
interorbital space equals in length the postorbital portion of the head. Eye entirely in the 
anterior half of the head and one-fifth of its length. Nostrils not tubular. Cleft of the 
mouth not extending to the front margin of the eye. Teeth simple, unicuspid. 

Vertical fins continuous, caudal very narrow and pointed. The origin of the anal is 
opposite to the eighth dorsal ray. Form of the pectoral typical, the foremost rays being 
opposite to the anterior margin of the ventral disc. Ventral dise circular, small, one-fourth 
of the length of the head, situated immediately behind the level of the eye. Vent very 
close to ventral disc. Color light grayish or purplish. (Giinther.) 

Two specimens, 2 and 34 inches long, were obtained by the Knight Errant at station 9, 
from a depth of 608 fathoms; and also a single individual, 34 inches long, at station 8, in 
540 fathoms. 


AMITRA, Goode. 


Amitra, GOODE, Proc. U. 8. N. M., 10, sig. 30, 478, Feb. 16, 1881.—JorpD4N and GILBERT, Bull. xvi, U. S. 
N. M., 739. 
Monomitra, Goove, Proc. U. 8. N. M., v1, 478-9. (July, 1883.) 


Liparids with small head and an elongate, attenuate body, covered with thick, lax, 
slimy skin. Ventral disk absent. Opercular stay present. Pseudobranchiwe present. 
Gills 35, without slit behind last. Gill-openings closed below, restricted to small slits 
under the very small operculum. Operculum very small, strap-shaped. Lower jaw included 
within the upper. Teeth weak, paved. First five rays of the dorsal non-articulate, the 
others grading gradually into the flexible rays. Pectoral simple, with lowest rays prolonged. 
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AMITRA LIPARINA, Goope. (Figure 252.) 


Amitra liparina, Goopk, Proc. U.S. N. M., 1, 478, Feb. 16, 1881.—JoRDAN and GILBERT, Bull. xvi, U. S. 
N. M., 739. 

Monomitra liparina, Goopr, Proce. U. 8. N. M., vi, 1889. 109.—BrEan, Rep. U. S. F. C., 1882 (1884) 341.— 
JORDAN, Rep. U.S. F. C., 1885 (1887), 903. 

Paraliparis liparinus, GUNTHER, Challenger Report, xx11, 1887, 62.—GARMAN, Discoboli, 82. 

Body elongate, compressed posteriorly, very thin at the tail, covered with a gelatinous, 
lax, transparent skin, which is separated from the body and the fins by a filmy, mucous 
intertissue. Greatest height of body (.18) contained 54 times in its length, without caudal. 

Head thick, convex between eyes, its greatest width (.11) nearly three-fourths its length 
(.15), which is contained 6% times in the length of the body. Snout convex, protruding. 
Mouth under the snout and far back from its tip. Eyes lateral, in diameter (.03) about half. 
the width of the interorbital area (.05). Nostril in front of eye. Pores along the upper lip 
When the head is viewed from directly in front the opening of the mouth seems to be convex 
upward. 

The dorsal fin begins over the end of the pectoral, and the rays and outline of this, as 
well as of the aral, are hardly visible through the thick, lax skin. The rays are thick, but 
very flexible. The anal begins under the eighth to tenth dorsal ray. The dorsal and anal 
rays lie closely connected with those of the caudal, which are somewhat longer, and extend 
in a pencil-like point. 

The pectoral is broad, its lower base almost under the posterior margin of the orbit. 
It is composed of twenty-three rays, the six lowest of which are prolonged beyond the lower 
rays, contiguous. 

Radial formula: D. 67; A. 54; C. 6; P. 23. 

Color, yellowish white, dusky toward the tail and blackish upon the anterior part of 
the head; abdominal cavity showing black through the skin. 


MEASUREMENTS. 
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The type specimen (Cat. No. 26184, U.S. N. M.) was taken by the Fish Hawk from sta- 
tion 891, in 39° 46’ N. lat., 71° 10’ W. lon., at a depth of 480 (?) fathoms. Additional ex- 
amples were secured by the same vessel as follows: Cat. No. 28899, U.S. N. M., from station 
997, in 39° 42! N. lat., 71° 32’ W. lon., at a depth of 335 fathoms; Cat. No. 28855, U.S. N. M., 
from station 952, in 39° 55’ N. lat., 70° 28’ W. lon., at a depth of 396 fathoms; Cat. No. 
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28786, U. 8. N. M., from station 937, in 39° 49! 25” N, lat., 69° 49’ W. lon., at a depth of 616 
fathoms; Cat. No. 31758, U.S. N. M., from station 1140, in 39° 34’ N, lat., 71° 56’ W. lon., 
at a depth of 374 fathoms; Cat. No. 28900, U.S. N. M., from station 994, in 39° 40’ N, lat., 
71° 30’ W. lon., at a depth of 368 fathoms; and Cat. No, 31594 (2), U.S. N. M., from station 
1093, in 39° 56’ N, lat., 69° 45’ W, lon., at a depth of 349 fathoms. Two other specimens of 
this or a related species (Cat. No. 26179, U.S. N. M.) were obtained by the Fish Haiwk from 
station 894, in 39° 53’ N. lat., 70° 58’ 30 W. lon., at a depth of 365 fathoms, but they are 
in poor condition, and cannot at present be identified. A single individual was taken by 
the Albatross from station 2561, in 39° 38’ N. lat., 71° 42’ W.lon., ata depth of 500 fathoms; 
and four examples (Cat. No. 35562, U.S. N. M.) from station 2212, in 39° 59! 30’ N, lat., 70° 
30! 45/’ W, lon., at a depth of 428 fathoms. 


PARALIPARIS, Collett. 


Paraliparis, COLLETT, Vid. Selsk. Forh. Christiania, 1878, No. 14, 32 (as subgenus).—GiNTHER, Challenger 
Report, Xxu, 1887, 68. —-GaRMAN (part) Discoboli, 1892, 80. : 
Liparids with long, slender, compressed body, attenuate posteriorly, covered with loose 
thin skin. Ventral disk absent. Pseudobranchie absent. Pectoral fin in two portions. 
Dorsal and anal confluent with caudal. Teeth minute, simple. 


PARALIPARIS BATHYBII, Couiert. 
Liparis (Paraliparis) bathybii, COLLETT, Vid. Selsk. Forh. Christiania, 1878, No. 14, 32. 
Liparis bathybii, CoLLert, Norske Nordhays Expeditionen, Fisk., p. 52. pl. u, fig. 15. 
Parliparis bathybius, GUNTHER, Challenger, Report, xx, 1887, 68, pl. XII, fig. C.—GILL, Proc. U.S. Nat, Mus., 
x1, 1891, 373.—GarMAN, Discoboh, 1892, 81. 

Head short and globular; equal in length to the depth of the body, and is to total 
length as 1 to 53; eyes (orbit) large, their longitudinal diameter being to the length of the 
head as 1 to 34, and to width of interorbital space about as 1 to 13; the dorsal and anal 
fins covering two-thirds of the caudal; snout short, but slightly exceeding the diameter of 
the orbit; the upper and lower divisions of the pectorals are separated by a space furnished 
with 3 to 4 rudimentary rays. (Concerning the eyes, the ventral disk, and the position of 
the vent nothing is known.—-Collett.) 

Radial formula: D. 59; A. 51; P.13 | 3 (4) | 3; C.8. 

Color, brownish-black. 

Length of body in the specimen examined (female) 208 millimeters. ( Collett.) 

Collett’s type was obtained 108 kilometers west of Bear Island, in 658 fathoms. The 
Knight Errant collected it at station 8, 1552, in 640 fathoms. 


PARALIPARIS COPEI, GooprE and Brean,n.s. (Figure 253.) 


This species has nearly the same number of rays in the dorsal and anal as are recorded 
in P. bathybius, but the pectoral has 17 rays in the upper portion and 3 in the lower. The 
jaws are shorter than in P. bathybius; the form is more elongate and the coloration is strik- 
ingly different, our species having the anterior half of the body pale, almost whitish, while 
the snout, chin, and anal origin are black. 

The standard length, which is the total without caudal, of the specimen examined is 
167 millimeters. The greatest height of the body (25 millimeters) is slightly greater than 
the length of the head, which is contained 64 times in the standard length. 

The snout is broad, obtuse, its length (7 millimeters) contained 35 times in that of the 
head. The length of the eye equals that of the snout. The interorbital width (11 milli- 
meters) equals the length of the postorbital part of the head. The nostril is about midway 
between the eye and the tip of the snout, in a very short tube. Five large mucous pores 
on each side of the snout, 3 smaller ones on the cheek under the eye and 6 on the man 
dible and edge of the opercular bones. The teeth are minute, villiform, and in two series, 
The gill-opening is a very small slit, edged with black at the upper angle of the pectoral. 
The origin of the dorsal is distant from the snout 36 millimeters, or 1} times the length of 
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the head. The tip of the pectoral when extended is about under the second or third ray of 
the dorsal. The anal origin is under the ninth or tenth dorsal ray. The length of the 
middle caudal ray (16 millimeters) is contained 104 times in the standard length. The 
longest pectoral ray (18 millimeters) equals half the distance from the snout to the dorsal. 
The longest ray of the isolated portion of the fin (16 millimeters) equals that of the middle 
caudal ray. The distance of the vent from the tip of the snout (23 millimeters) is nearly 
equal to the length of the head. The vent is directly under the base of the pectoral; it is 
a narrow slit placed horizontally. Pylorie ceca 4 to 6. 

Color: Anterior half of body very pale, whitish; posterior half very light brown; 
snout. chin, and edge of gill-opening and region about the vent black. 

Radial formula: D. 60; A. 55; P. 17+4; C. 10. 

The eggs of an example a little smaller than the type of the description have a diam- 
eter of about 3 millimeters. At the same time the ovaries contain some eggs, which have 
not reached maturity, whose diameter is only about one-half millimeter. The stomach is a 
stout subspherical receptacle, its greatest width two-thirds of its length. 

The type specimen (Cat. No. 35637, U. S. N. M.) was taken by the Albatross on Sept. 
13, 1884, from station 2232, in 39° 12/17’ N. lat., 72° 09/ 30/’ W. lon., at a depth of 520 
fathoms. Specimens were also taken by the same vessel from station 2546, in 39° 53/ 30” 
N. lat., 70° 17/ 30” W. lon., ata depth of 538 fathoms; from station 2187, in 39° 49/ 30” N. 
lat., 71° 10’ W. lon., at a depth of 420 fathoms; and fragments of an individual (No. 35479, 
U.S. N. M.) from station 2186, in 39° 52/ 15” N. lat., 70° 55’ 30’ W. lon., in 353 fathoms. 


HILGENDORFIA, Goode and Bean, n. g. 


Liparids with large, high, compressed head whose bones are exceedingly thin, cavernous; 
jaws even in front. Vertical fins represented by broad median folds, confluent at the pos- 
terior end of the body, where the caudal is represented by two or three extremely fine, 
slender terminal filaments. Pectoral very large, broad-based, with membranes fringed pos- 
teriorly and having several of the lower rays free, though not forming a distinct portion of 
the fin. No ventral disk. Vent far advanced, opposite hind margin of orbit. Gill opening 
as in Monomitra. 

The type described by Giinther is only 60 millimeters in length, and he remarks 
concerning it that it is uncertain whether it represents a form in which embryonic charac- 
ters are persistent, or merely an early stage of development. 

Its peculiarities seem sufficient to warrant its being set apart for further study before it 
is merged with Paraliparis. It is named for Dr. Franz Hilgendorf, of the Royal Zoological 
Museum, Berlin 


HILGENDORFIA MEMBRANACEA, (GUNTHER), GOODE and BEAN. 


Paraliparis membranaceus, GUNTHER, Challenger Report, Xxu, 1887, p. 69, pl. xu, fig. D. 

Head very large, compressed, about as high as long, with the upper profile descending 
in a parabolic curve. The abdominal cavity, black and transparent through the integu- 
ments, is excessively short; the tail compressed and gradually tapering into a fine point. 
The whole of the integuments are colorless, with minute scattered points of pigment. A 
broad median dorsal fold rises from the top of the snout and is continued to the extremity 
of the tail, gradually disappearing as it approaches the caudal fin, which is represented by 
two or three extremely fine and rather long terminal filaments. The fold is highest above 
the posterior portion of the abdomen; there also fin rays commence to be developed, which 
on the anterior half of the tail are distinct enough, but become more crowded posteriorly 
and almost indistinguishable. The anal has a similar structure; it also starts asa fold 
from the vent, which is far advanced, opposite to the hind margin of the orbit; rays are 
developed from the posterior end of the abdominal cavity, whence the fin is continued in 
the same manner as the dorsal. 

Pectoral fin very large, with a very broad base, extending from the upper end of the 
gill opening forward nearly to the hyoid bone; its principal portion consists of an extremely 
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delicate membrane, in which rays are visible like fine strie, and which on its hinder margin 
is provided with long fringes. The eight lower or anterior rays are quite free, but not sep- 
arated by an interspace from the remaining part of the fin. The bones of the head are 
extremely thin, forming cavities on the top and the snout. The eyeis of moderate size, 
about two-sevenths of the length of the head, a little shorter than the snout, and consider- 
ably less than the width of the interorbital space, which is very convex. Jaws even in 
front, the maxillary extending nearly to the hind margin of the orbit. (@iinther.) 

Radial formula: D. ca. 70; A. ca. 70. 

One specimen, 24 inches long, was obtained by the Challenger off Cape St. Vincent, 
station 310, at a depth of 400 fathoms. 


GYMNOLYCODES, Vaillant. 


Gymnolycodes, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 312.—BoULENGER, Zodl. Record, 1888, 
Pisces, 18. 


Body compressed, tapering, ensiform; skin feebly adherent to the subjacent tissues, 
and scaleless. Vertical fins confluent, pectorals enveloped in an integument; ventrals 
jugular. Jaws with fine teeth in several rows, disposed in quincunx fashion; vomer and 
palatines toothless. Branchial opening small and placed a little above the pectorals. 

This genus, which Vaillant places in the family Lycodide, while calling attention to its 
resemblance to the Brotulids, has been assigned by Boulenger to the Discoboli, where we 
provisionally leave it. 


GYMNOLYCODES EDWARDSI, VarLiant. (Figure 254.) 
Gymnolycodes Edwardsi, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 313, pl. XxvI, fig. 3. 


Body shaped much as in Bythites, its height nearly one-fifth of its thickness and one- 
seventh of its length; the length of the head is two-ninths of the length of the body; its 
form is globose (so far as Vaillant was able to judge from a distorted specimen). Length 
of snout two-fifths that of head. Mouth large, the maxillary extending to the vertical 
from the center of the eye. On the intermaxillary and mandible are small, smooth, pave- 
ment-like teeth, similar to those which occur in certain Elasmobranchs, like Mustelus, and 
certain Rays; palate smooth. Eye moderate, diameter oue-fifth of length of head; interor- 
bital width greater, the space equal to one-third that of the head. No barbel has been ob- 
served. The branchial orifice consists of a simple opening. Opercular bones apparently 
imperfectly developed. Branchiostegal membrane supported by rays which are relatively 
long and strong, which, in the individual as it was captured, are bent, distending the mem- 
brane in globular form. Vent a little in advance of the anterior third of the body. 

It is impossible, says Vaillant, to know whether there was, or was not, a lateral line, the 
skin, which is very loose, as in certain species such as Liparis, being absent from most 
parts of the body. Skin absolutely devoid of scales, but studded with numerous pigmen- 
tary dots which cover it nearly entirely—head, body, and fins. 

The dorsal does not appear to commence very far forward, its origin being nearly in 
the vertical from the vent; that of the anal considerably farther back. The two vertical 
fins are similar in appearance and size; they are confluent at the posterior extremity of the 
body, where, properly speaking, there is no caudal. Pectorals are completely enveloped in 
the skin, and have from 11 to 15 rays. 

When taken out of the dredge the fish was entirely brown; dark upon the fins; belly 
bluish-black; the inside of the mouth and branchial cavity brownish, with some scattering 
pigmentary spots. 

A single specimen was obtained by the French vessels at station XX1, off the coast of 
Morocco, at a depth of 1,519 meters. 
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Family AGONID4:. 


Agonidw, SWAINSON, Nat. Hist. Fishes, 1839, 1, 181.—G1L1, Arr. Fam. Fishes, 1872, p. 6 (name only, to em- 
brace Giinther, 0, pp. 211-216).—JORDAN and GILBERT, Bull. xvi, U. S. N. M., p. 722.—GILL Proc. U. 8. 
Nat. Mus., x1, 590, 1889. 


Body elongate, or more or less elevated, angular, covered with about eight longitudi- 
nal series of large, bony, plates, which form a coat of mail; head externally entirely bony, 
the plates often spinous; eyes large, placed high; suborbital stay cuirassing the cheek; 
mouth terminal or inferior; barbels often present; teeth small, in villiform bands on the 
jaws, and often on the vomer and palatines also; gills 34, no slit behind the last; pseudo- 
branchie very large, usually extending down the inner side of the opercle; gill rakers 
small; gill membranes united, free or joined to the isthmus; ventral fins thoracic, close to- 
gether, imperfect, 1, 2 or I, 3; spinous dorsal small, sometimes absent; anal short, similar 
to soft dorsal, without spines; caudal narrow, few-rayed; pectorals entire, with broad base, 
the rays mostly simple; pyloric ceca few; air bladder none. (Jordan and Gilbert.) 


KEY TO THE DEEP-SEA GENERA OF AGONIDA., 
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b. Vomer with teeth. 
Pectorals not notched. Bones of head thin and yielding .-...----.....----- BATHYAGONUS 
Pectorals divided by a deep notch into two portions. .-..-.--...-------------- XENOCHIRUS 
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PODOTHECUS, Gill. 


Podothecus, GILL, Proc. Nat. Sci. Phila., 1861, 259 (type, Podothecus peristethus, Gill=Agonus acipenserinus, Tiles. ) 

Body elongate, fusiform; head long, compressed, armed above; snout protruding much 
beyond the small, inferior, U-shaped mouth; teeth very small, in villiform bands; none on 
vomer or palatines; lower parts of head with barbels; gill membranes united to the isth- 
mus, not forming a fold across it. Plates of body armed with spines; spinous dorsal 
present. Ventral rays 1, 2. (Jordan and Gilbert.) 


PODOTHECUS DECAGONUS, (ScHNEIDER), JORDAN. (Figure 259.) 


Agonus decagonus, SCHNEIDER, Bloch’s Syst. Ichth., 1801, 105.—GinTHEr, Cat. Fish. Brit. Mus., 1, 215; 
Challenger Report, xxu, 1887, 65.—CoLLEtTtT, Norges Fiske, 1875, 40; Norsk. Nordh. Exped., 44, pl. 1, 
figs. 11-12.—LILLJEBORG, Sverig. och Norg. Fisk., 193. 

Archagonus decagonus, GILL, loc. cit. 

Aspidophorus spinosissimus, KR6yER, Naturhist. Tidsskr., 1, 1844, 250.—Gaimarp, Voy. Skand., pl. v. 

Agonus spinosissimus, GUNTHER, Cat. Fish. Brit. Mus., m1, 214. 

Leptagonus spinosissimus, GILL, Proce. Acad. Nat. Sci. Phila., 1861, 167. 

Aspidophorus malarmoides, DESLONGCHAMPS, Mem. Soc. Linn. Norm., rx, 1853, 167. 

Brachyopsis decagonus, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 727. 

Podothecus (Leptagonus) decagonus, JORDAN, Cat. Fish. N. Amer., 1887, 114. 


Body elongate, compressed; head depressed; jaws equal; a pair of spines above the 
snout, a second above the orbits, a. third on the nape, the latter the largest; barbels very 
short and thick; scales with very prominent spines, 6 series of scales between the ventral 
fins and the vent; 4 between the vent and the anal fin; pectoral fins much longer than 
head, one-fourth total with caudal. 

Radial formula: D. vi, 7; A. 8; P. 14; L. lat. 41. 

Color, yellowish brown, marbled with darker. (@iinther.) 
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This form, originally described from Greenland, has since been found also on the coast 
of Norway and about Iceland and Spitzbergen. Giinther states, on what authority we are 
not aware, that it also occurs about Newfoundland, Although characteristically littoral, it 
has been found at a depth of 250 fathoms. 


BATHYAGONUS, Gilbert. 
Bathyagonus, GILBERT, Proc. U. S. Nat. Mus., x11, 1890, 89. 


' Spinous dorsal developed. Lower jaw the longer. Plates of body spinous. Gill mem- 
branes united to the isthmus, not forming a fold across it. Teeth well developed on jaws, 
vomer, and palatines. Pectorals not notched, the upper rays the longest, the lower becom- 
ing regularly shortened. Bones of head thin and yielding, the system of mucous canals 
very strongly developed. ( Gilbert.) 

This genus is represented by one species, Bathyagonus nigripinnis, Gilbert, obtained by 
the U.S. Fish Commission steamer Albatross off the coast of California in 477 fathoms. 


XENOCHIRUS, Gilbert. 


Xenochirus, GILBERT, Proc. U. 8S. Nat. Mus., x111, 1890, 91. 


Spinous dorsal present. Jaws equal, orthe upper the longest. Plates of body spinous. 
Gill membranes united to the isthmus, the posterior edge sometimes forming a very narrow 
free fold across the throat. Teeth well developed on jaws, vomer, and palatines. Pectorals 
divided by a neep notch into two portions, the lower composed of greatly thickened rays, 
which are simple and frequently longer than those of the upper lobe. A series of small 
spines on eyeball above pupil.  (G@ilbert.) 

This genus, allied to Podothecus, is represented by two species recently taken by the 
U.S. Fish Commission steamer Albatross off the coast of California—JxX. triacanthus, Gilbert, 
from 77 to 145 fathoms, and 1. pentacanthus, Gilbert, in 178 fathoms, 


ASPIDOPHOROIDES, Lacépéde. 


Aspidophoroides, Lactpipr, Hist. Nat. Poiss., 111, 1802, 228,: (type, Aspidophoroides tranquebar, Lac,—=Cottus 
monopterygius, Bloch). 
Anoplagonus, GILL, Proc. Acad, Nat. Se. Phila., 1861,167, 259. 

Body very long and slender, subterete, octangular, tapering into a very long six-sided 
tail. Head slender, short, with large eye; mouth small, terminal; jaws and vomer with 
villiform teeth. Dorsal fin single, without spines, very small, inserted nearly opposite the 
still smaller anal; other fins small; bony plates of body keeled, without spines; gill-mem- 
branes broadly united, free from the isthmus. (Jordan and Gilbert.) 


ASPIDOPHOROIDES MONOPTERYGIUS, (BLocn). (Figure 260.) 


Cottus monopterygius, BLocu, Ausliind. Fische, 11, 156, taf. 178.—Ricuarpson, Fauna Bor:-Amer,, Fishes, 50. 

Agonus monopterygius, SCHNEIDER, Bloch’s Syst. Ichth., 1801, 104. 

Aspidophorus monopterygius, CUVIER and VALENCIENNES, Hist. Nat. Poiss., tv, 224; vi, 554, pl. CLXIx.— 
GUNTHER, Cat. Fish. Brit. Mus., 11, 216. 

Aspidophoroides monopterygius, GOODE and BEAN, Amer. Jour, Sei. and Arts, 1877, 477.—Goopr, Proc. 


a 


U.S. Nat. Mus., 1880, 480.—JorDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 725. 


Body slender, elongate, its height 9 in its length. Head triangular, much narrowed 
anteriorly, its length 52 in that of body; nasal spines very large, diverging, inserted near 
tip of snout; no other spines anywhere; eyes very large, longer than snout; supraocular 
ridges very high; a ridge extending backward from eye along temporal region; lower jaw 
slightly included; caudal peduncle very long and slender, forming about two-fifths the 
length; breast with flat plates; dorsal ridges high anteriorly, the median line of back from 
snout to dorsal fin concave. Head 53; depth 9. 

Radial formula: D. 5; A. 6; L. lat. ca. 50. 

Color brownish, obscurely banded with darker; pectorals, dorsal, and caudal mottled or 
barred. 
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Up to the time of the visit of the U.S. Fish Commission to Salem in 1877 this species 
had been very rarely taken south of Greenland, and that mainly from the stomachs of cod, 
haddock, halibut, and other fishes. Several specimens were dredged by the Commission at 
Portland and Eastport, Me. Many specimens were taken in Massachusetts Bay, often a 
dozen coming up in a single haul of the trawl. 

In 1874 the head of anindividual of this species was dredged up on the “Peeten Ground,” 
off Watch Hill, R. I. This was the first instance of its capture south of Cape Cod. 

It was subsequently taken at the following Albatross stations: 2502, in 44° 19’ N, lat., 
60° 39/15” W. lon., at a depth of 54 fathoms; 2491, in 45° 24’ 30” N. lat., 58° 35/ 15” W. 
lon., at a depth of 59 fathoms; 2522, in 42° 20/ N, lat., 65° 07 30’ W. lon., at a depth of 104 
fathoms; and 2450, in 46° 45/ N. lat., 50° 02/ 30’ W. lon., at a depth of 44 fathoms. 

A specimen, doubtfully assigned to A. Olriki, was taken at station 2450, in 46° 45’ N. 
lat., 50° 02/ 30” W. lon., at a depth of 44 fathoms. 


Family LATILIDA. 


Latiloide, GiLL, Proc. Acad, Nat. Sci. Phila.. 1861, 514. 
Latilide, Gitt, Arr. Fam. Fishes, 1872, 9 (No. 97).—JoRDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 623. 
Acanthopterygians with body more or less elongate, compressed. Scales small, ctenoid. 
Lateral line present, complete. Head subconical, the profile usually convex; suborbital 
without bony stay; cranial bones not cavernous; opercular bones armed or not. Mouth 
moderate, terminal. Teeth rather strong. Premaxillary (usually) with posterior canine, 
protractile; maxillary without supplemental bone, not slipping under edge of preorbital. 
Gill-membranes often adherent to the isthmus. Dorsal fin long and low, usually continu- 
ous, the spinous portion much shorter than the soft. Anal fin elongate, with spines few 
and feeble. Caudal fin forked; tail diphycercal. Ventrals thoracic or subjugular, perfect. 
Pectoral fins normal. Vertebrie, 35-50. 


LOPHOLATILUS, Goode and Bean. 


Lopholatilus, GoopE and BEAN, Proc. U. 8. Nat. Mus., 1879, 205 (type, Lopholatilus chamaleonticeps, G. & B.). 


Dorsal and anal rays few in number, A large adipose appendage on the nape and a 
fleshy prolongation upon each side of the labial fold, extending backward beyond the angle of 
the mouth. 


LOPHOLATILUS CHAMASLEONTICEPS, Goopr and Bran. (Figure 265.) 
THe TILe Fisu. 


Lopholatilus chameleonticeps, GOODE and BEAN, Proc, U. 8. Nat. Mus., 01, 1879, 205.—Goopr, Proc. U. 8. Nat. 
Mus., 111, 337, 482.—JORDANand GILBERT, Bull. xv1, U.S. Nat. Mus., 624.—Co.uins, Rep. U.S. Fish Comm., 
1882 (1884), 237-292.—Lucas, Rep. U. 8. Nat. Mus. (Smithsonian Report), 1889, 647, with colored plate. 

A Lopholatilus having a stout, Somewhat compressed body, with its height contained 
34 times in its length (without caudal), and the length of its head 3 times. 

Maxillary reaching anterior margin of orbit; opercle and preopercle scaly, the latter 
finely denticulate; upper jaw with an outer series of stronger teeth, behind which is a band 
of villiform teeth; lower jaw with a few large canines and an inner series of small conical 
teeth; vomer and palatines toothless. 

Radial formula: D, vit, 15; A. 11, 13; seales 8-93-30. 

Detailed description.—tThe greatest height of the body (.306), which is at the ventrals, 
is contained about 34 times in the length to the origin of the middle caudal rays, and 4 times 
in the extreme length. Its greatest width (.144) equals the length of the caudal peduncle 
(.144); this latter being measured from the end of the soft dorsal to the origin of the middle 
caudal rays. The least height of the tail (.0867) is contained 4 times in the distance of the 
spinous dorsal from the snout. 

The greatest length of the head (.33) is contained 3 times in the length to the origin of 
the middle caudal rays. Its greatest width (.165) is slightly more than twice the width of 
the interorbital area (.08). The length of the snout (.122) is contained twice in the length 
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of the pectoral of the right side (.244), The length of the operculum to end of flap (.11) is 
7 of total length. The length of the upper jaw (.15) equals § the height of the body at the 
ventrals, and is contained 2} times in the length of the head. The maxilla extends to the 
perpendicular through the anterior margin of the orbit; the mandible does not quite reach 
the perpendicular through the middle of the orbit; the length of the labial appendage is 
slightly more than half the long diameter of the orbit and one-third the length of the first 
pectoral ray. The length of the mandible (.156) slightly exceeds the distance from the snout 
to the orbit (.15), and equals 3 times the long diameter of the eye (.052), which is contained 
63 times in the length of the head. The operculum and preoperculum are scaly; the latter 
is finely denticulated on its posterior margin. The distance of the posterior nostril from 
the eye equals the length of the first anal spine; the distance between the anterior nostril 
and the end of the snout is twice as great. The intermaxillaries are supplied with an outer 
series of about 19 canine teeth, and behind these a band of villiform teeth, widest at the sym- 
physis. The mandible has a few large canines and an inner series of small conical teeth 
continued from a patch of similar teeth at the symphysis; vomer and palatines toothless. 

The distance of the adipose dorsal from the snout (.206) equals nearly 3 times its height 
(.07); its length of base (.123) equals the length of the snout. The height of the adipose 
dorsal equals the distance from the tip of the ventral to the vent. 

The distance of the spinous dorsal from the snout (.847) equals the distance of the ven- 
tral from the snout (.347); its length of base (.144) equals the length of the caudal peduncle. 
The first spine is imperfect—what remains of it is one-third as long as the third spine (.09). 
The second spine (.082) is about equal to the width of the interorbital area. The fourth and 
the sixth spine are equal in length (.097) and equal the distance from the end of the snout 
to the posterior nostril. The fifth spine (.095) is a little shorter than the sixth. The last 
spine, seventh, is contained 10 times in the total length. The length of the first ray of the 
soft dorsal (.094) equals the distance between the anterior nostril and the end of the snout. 
The thirteenth and longest ray (.147) about equals the length of the base of the spinous 
dorsal. The last ray (.07) is half as long as the thirteenth. The thirteenth ray of the soft 
dorsal extends to the origin of the external caudal rays. 

The distance of the anal from the snout (.60) is about equal to twice the height of the 
body at the ventrals. The length of the anal base (.318) is slightly more than twice the 
length of the mandible. The first anal spine (.04) is half as long as the second dorsal spine. 
The second anal spine (.075) is half as long as the upper jaw. The first ray of the anal (.102) 
is as long as the last spine of the dorsal. The eleventh and longest anal ray (.134) is con- 
tained 74 times in the total length, and nearly equals the length of the middle caudal rays. 
The last anal ray (.078) is half as long as the mandible. The eleventh ray of the anal 
extends almost to the perpendicular through the origin of the middle caudal rays. 

The caudal is emarginate, the external rays being only 14 times as long as the middle 
rays. The length of the superior external rays (.216), measured from the origin of the mid- 
dle rays, equals 14 times the length of the spinous dorsal base. 

The distance of the pectoral from the snout (.52) very slightly exceeds the length of 
the anal base. The length of the pectoral of the right side (.244) equals twice that of the 
snout. The pectoral of the left side is probably imperfect, its length (.216) being equal to 
that of the superior external caudalrays. The right pectoral can be made to reach the vent; 
in its natural position it extends to the perpendicular let fall from the fourth ray of the 
second dorsal. 

The distance of the ventral from the snout (.347) equals 4 times the least height of 
the tail. The length of the ventral (.183) equals twice that of the third dorsal spine, and 
it extends to a point under the third dorsal ray. The distance from the tip of the ventral 
to the vent equals half the length of the middle caudal rays. The vent is under the inter- 
val between the fourth and fifth dorsal rays. 

Color.—The following notes upon color were taken from a fresh specimen. The colors 
are very beautiful, and in general appearance when taken from the water it is one of the 
loveliest fishes we have ever seen, no exception being made in favor of the brilliant parrot. 
fishes or angel-fishes of the West Indian coral groves. 
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Back bluish, with a green tinge, iridescent, changing through purplish blue and bluish 
gray to rosy white below, and milky white toward the median line of the belly. Head rosy, 
iridescent, with red tints most abundant on the forehead, blue under the eyes, cheeks fawn- 
colored. Throat and under side of the head pearly white, with an occasional tint of lemon- 
yellow; this is most pronounced in front of the ventrals and on the anterior portion of 
ventral fins. Back with numerous maculations of bright lemon or golden. Anal purplish, 
with blue and rose tints, iridescent. Margin of anal rich purplish blue, iridescent like the 
most beautiful mother of pearl; this color pervading more or less the whole fin, which has 
large yellow maculations. The lower border is rose-colored like the belly, and the base of 
the fin also partakes of this general hue. Dashes of milk-white on the base of the anal 
between the rays. ‘ 

Dorsal gray. In front of the seventh dorsal the upper third posterior to the uppe 
two-thirds dark brown. Spots of yellow, large, elongate, on or near the rays. Adipose fin 
whitish brown or yellow; a large group of bright yellow, confluent spots at the base. 

Pectorals sepia colored with rosy and purplish iridescence. 

Viscera.—Stomach small, siphonal, barely more than a loop in the very large intestine. 
Alimentary canal short, stomach and intestine when stretched out at full length extending 
from the diaphragm to the caudal. A loop in the intestine immediately posterior to the 
stomach. Liver with two lobes, nearly equalin length, light chestnut-brown. Gall-bladder 
large, pendent, pear-shaped, with long duct. Swim-bladder simple, with thick muscular 
walls, strongly attached to roof of abdominal cavity by numerous root-like appendages, 
resembling somewhat those of Pogonias. Spleen two-thirds as long as gall-bladder. 
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This fish was first observed in 1879, when a Cape Ann schooner, the Wm. V. Hutchings, 
while setting trawl lines for cod on Nantucket shoals, took several hundred specimens. 
The capture of,so large a fish so entirely unlike anything known in American waters excited 
much interest, and it was at first thought that it might become of economic importance. 
The genus and species were immediately described, and a popular name was proposed, 
taken from the fourth syllable of the name of the genus. 

In July of the same year, the schooner Clara F. Friend, while fishing for cod in the same 
region, obtained nine of them at a station 50 miles south by east of Noman’s Land, in N. 
lat. 40° 10’, W. lon. 70° 55’, at a depth of 75 fathoms, on very hard clay bottom. In Sep- 
tember the Fish Commission steamer Fish Hawk went to the same region to search for 
them. 

The first trip of the Fish Hawk to deep water from Newport was on September 4, and 
the nets were hauled as nearly as possible on the same grounds where Lopholatilus had 
previously been taken. The second trip, ten days later, was to a region about 40 miles 
farther west, and on this occasion six or more large individuals of this species were brought 
up on a hand line (ladder line) set from an open boat sent out from the steamer. None 
were at any time taken in the trawl nets, though there is every reason to believe from the 
success of the fishing vessels previously, and from the number taken on the hand line by 
the men in the small boat, that they were exceedingly abundant in this locality, and proba- 
bly for hundreds of miles in either direction, or at any rate to the south. 

In 1880 and 1881 the Fish Hawk took tile fish on several occasions at depths of from 
70 to 134 fathoms. The indications of the apparent abundance of a new and edible fish of 
large size made Prof. Baird desirous of obtaining fuller knowledge of its habits and habi- 
tat, in the hope that it might readily be taken in large numbers and prove an important 
addition to the list of food-fishes. Unfortunately the Fish Commission had not yet built 
the schooner Grampus, so, having no vessel especially adapted for fishery research and pre- 
pared to encounter all weather, it was necessary to charter a fishing smack for the work. 
Unfortunately, too, bad or threatening weather seemed to have been chartered with the 
smack, and only a brief and unsatisfactory trial could be made on the tile fish ground, so 
that research was of necessity postponed until 1882. In the months of March and April, 
1882, vessels arriving at Philadelphia, New York, and Boston reported having passed large 
numbers of dead or dying fish scattered over an area of many miles, and from descriptions 
and the occasional specimens brought in, it was evident that the great majority of these 
were tile fish. Naturally these fish were not evenly distributed over all the area in 
which they were seen, some observers reporting them as scattering, and others as at times 
so humerous that there would be as many as fifty on the space of a rod square. As one 
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account after another came in it became apparent that a vast destruction of fish had taken 
place, for vessels reported having sailed for 49, 50, and 60 miles through floating fish; and 
in one case the schooner Navarino sailed for above 150 miles through waters dotted as far 
as the eye could reach with dying fishes. Computations made by Capt. J. W. Collins, 
seemed to indicate that an area of from 5,000 to 7,500 square statute miles was so thickly 
covered with dead or dying fish that their numbers must have exceeded the enor- 
mous number of one billion. Since there were no signs of any disease, and no parasites 
found on the fish brought in for examination, their death could not have been brought 
about by either of these causes; and many conjectures were made as to the reason of this 
wholesale destruction of deep-water fishes, such as would ordinarily be unaffected by 
conditions prevailing at the surface, submarine volcanoes, heat, cold, and poisonous 
gases being variously brought forward to account for the loss of life. 

Prof. Verrill has noted the occurrence of a strip of water, having a temperature of 48° 
to 50° F., lying on the border of the Gulf-Stream slope, sandwiched between the Arctic 
current on the one hand and the cold depths of the sea on the other. During 1880 and 
1881 Prof. Verrill dredged along the Gulf-Stream slope, obtaining in this warm belt, as he 
termsit, many species of invertebrates characteristic of more southern localities. In 1882 the 
same species were scarce or totally absent from places where they had previously been abund- 
ant, and this taken in connection with the occurrence of heavy northerly gales and the pres- 
ence of much inshore ice at the north, leaves little doubt that some unusual lowering of tem- 
perature in the warm belt brought immediate death to many of its inhabitants. This is the 
more probable, as it is a well-known fact that sudden increase of cold will bring many fish to 
the surface in a benumbed or dying condition, and there are no indications of any shock or 
earthquake having occurred at the time the dead fish were first noticed.' 

For several years the fish was believed to have become entirely extinct, and so con- 
vinced were naturalists of this that a chapter was devoted to it in a paper by Mr. Lucas in 
the Report of the National Museum for 1889 upon “Animals recently extinct.” Several 
visits were made by Fish Commission vessels to the old Lopholatilus grounds, but all 
attempts to obtain specimens were fruitless. 

In the fall of 1892 Col. Marshall McDonald, the Commissioner of Fisheries, made 
another attempt to discover the fish, and was successful, obtaining it from the following 
stations: A single specimen on August 6, in 40° 06’ N. lat., 71° 00’ W. lon., in 78 fathoms; 
one specimen on August 18, in 40° 08/ N. lat., 71908’ W. lon., in 78 fathoms; one specimen 
on September 17, in 39° 26’ N. lat., 72° 22’ W. lon., at a depth of 74 fathoms; three speci- 
mens on September 18, in 39° 20’ N. lat., 72° 27’ W. long., in 77 fathoms, and two speci- 
mens on October 8, in 38° 40! N. lat., 73° 09’ W. lon., at a depth of 80 fathoms. 

The tile fish then is restored to the list of existing species of our North Atlantic coast, 
and it is probable that in time it may attain to its former abundance. The temperature 
investigations made by Col. McDonald have been carefully discussed by him, and he is 
convinced that the destruction of Lopholatilus was due entirely to climatic causes. 


Family PERCOPHIDA. 


Percophidew, ADAMS, Manual of Natural History, 1854, 103.—G1LL, Century Dictionary. 


Acanthopterygian fishes with elongate body, pointed head, a short first and a long 
second dorsal, and complete thoracic ventrals, moderately approximated. ((ill.) 


APHRITIS, Cuvier and Valenciennes. 
Aphritis, CUVIER and VALENCIENNES, Hist. Nat. Poiss., vir, 483.—GUNTHER, Cat. Fish. Brit. Mus., 11, 242. 
Body cylindrical, elongate; cleft of the mouth slightly oblique, with the lower jaw 
rather longer; eye lateral. Scales rather small, minutely ciliated. Two separate dorsals 


(the first with 6 spines); ventrals jugular, with 1 spine and 5 soft rays; the lower pectoral 
rays branched. Villiform teeth in the jaws, on the yvomer (and the palatine bones), with- 





1Notes by F. A. Lucas. 
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“out canines. Operculum with a flat point; preoperculum entire. Six branchiostegals. 
Air bladder, none; pyloric appendages in small number. (Giinther.) : 
This genus includes several forms from Van Diemen’s Land, the west coast of Patago- 
_ nia and South America, and is represented in the deep-sea facta by the species A. gobio, 
. _Giinther (Challenger Report, 1, Part v1, Shore Fishes, 1880, 21, Pl. 1x), obtained at Challen- 
ger stations 307, in 147 fathoms, and 312, in 10-15 fathoms; in the Antarctic fauna of 
~ Magellan Straits, and the littoral archipel ae on the western side of the extremity of the 
; South American continent. Specimens were obtained from 6 to 18} inches in length. 
ACANTHAPHRITIS, Giinther. 

. Acanthaphritis, GUNTHER, Challenger Report, 1, Part v1 (Shore Fishes), 1880, 48. 


Head depressed, tail compressed. Cleft of the mouth subhorizontal, with the upper 
Jaw longer. Eye rather large, obliquely directed upwards. Scales large, ciliated. Two 
_ separate dorsal fins, the first with five or six spines. Ventrals jugular, with 1 spine and 5 
soft rays. The lower pectoral rays branched. Bands of villiform teeth in the jaws, with- 
out canines; vomerine teeth in two small, widely separated patches. Opercles unarmed; 
~ each preorbital with a horizontal spine pointing forward. Six branchiostegals. Gill-mem- 
branes entirely separate from each other, and from the isthmus. (@iinther.) 

This genus is represented by a single species, A. grandisquamis, Giinther (loc. cit., pl. 
xvinl, Fig. A), represented by specimens obtained by the Challenger at station 192, near the 
Ki Islands, at a depth of 129 fathoms. 


Family CHAANICHTHYID~2. 


— Chenichthyoide, Gti, Proc. Acad. Nat. Sei. Phila., 1861, 507. 

-Chenichthyide, GILL, Arr. Fam. Fishes, 1872, 9 (No.93); Century Dictionary, 907. 

hs Acanthopterygian fishes typified by the genus Chenichthys, and including those Pere- 

 opho idea which have the snout produced and spatuliform, the body mostly naked, and two 
- dorsal fins, the first of which is short and the second long. (Gill.) 


BATHYDRACO, Gunther. 


Bathydraco, GinTHER, Ann. and Mag. Nat. Hist., 1878, 11, 18; Challenger Report, xxu, 48. 
Body elongate, subcylindrical; tail tapering and very attenuated behind; head de- 
pressed, with snout much elongate, spatulate; mouth wide, horizontal, with the lower jaw 
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BATHYDRACO ANTARCTICUS. 

prominent; eyes very large, vertical, close together. Scales very small, embedded in the 
‘skin. Lateral line rather wide, continuous. One dorsal fin; ventrals jugular; the lower 
pectoral rays branched. Teeth in the jaws in villiform bands; none on the vomer or the 
palatine bones. Opercles unarmed; ten branchiostegals; the gill-membranes free from the 
ff isthmus and but slightly united in front. Air-bladderuone. Gills 4. Pseudobranchie none, 
Gill-rakers short. 

The type of this genus is Bathydraco antarcticus, Giinther (loc. cit., Pl. VII, Fig. A), 
taken by the Challenger, south of Heard Island (station 152), at the depth of 1,260 fathoms, 
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HYPSICOMETES, Goode. 


Hypsicometes, Goopr, Proc. U. 8. Nat. Mus., 111, 1880, 347.—JoRDAN and GILBERT, Bull. xv1, U.S. Nat. Mus. 
808. 


Body elongate, subcylindrical, tapering posteriorly. Head very large, much depressed, 
with snout elongate, spatulate; cleft of mouth very wide, horizontal, with the lower jaw 
much the longer; the posterior margin of the maxillary wide, free, and with a long cuta- 
neous flap. Hyes very large, close together, subvertical. Seales large, cycloid, deciduous; 
lateral line conspicuous and continuous, with scales smaller than those of the body adjoining, 
not granular, its line descending abruptly ina catenary curve in the region over the pectorals. 
Teeth acicular; in bands on the jaws, vomer, and palatines, the largest being upon the pala- 
tines, the vomer, and upon two pads on either side of the symphysis of the maxillary. A 
sharp, short, strong scapular spine. Opercle with three feeble, sharp spines, each at the 
end of a long feeble ridge; a long, skinny opercular flap extending far beyond the bony 
portion, and covered with scales. Branchiostegals, 6. Gill-membranes free from the isth- 
mus, except far in front, where they are united to it; the left-hand flap overlapping the 
right at the point of junction. Pseudobranchie present. Gill-rakers short. 

This genus resembles Chenichthys, in many particulars, in its general structure, though 
distinguished by the presence of scales and the different position of the lateral line, which 
descends in a catenary curve from under the tip of the opercular flap to the middle region 
of the body, about halfway from the pectorals to the caudal; by the greater depression of 
the head, the sharper snout, the smaller mouth, and the location of the eyes, which are 
subyvertical instead of lateral, and are separated by a very narrow interorbital space; and also 
by the presence of teeth upon the vomer and palatines. It resembles Bathydraco in general 
appearance, but is clearly distinguished from it by the presence of two dorsal fins, instead 
of a single one, by the armed opercles, by the presence of scales upon the snout, by the 
presence of teeth upon the vomer and palatines, and by having 6 instead of 10 branchios- 
tegals. 


HYPSICOMETES GOBIOIDES, Goopr. (Figure 263.) 


Hypsicometes gobioides, GoopE, Proc. U. 8. Nat. Mus., m1, 1880, 347.—JORDAN and GILBERT, loc, cit. 

The greatest height of the body is about one-third of the length of the head, which 
(measuring from the tip of the snout to the tip of the opercular flap) is contained a little less 
than two and one-half times in the total length of the body (without caudal). Mouth very 
wide, horizontal; the maxillary, which is expanded spoon-like posteriorly, reaching consid- 
erably beyond the vertical from the anterior margin of the orbit. The diameter of the orbit 
is contained 14 times in the length of the snout and 44 times in the length of the head (flap 
included), its location being considerably nearer to the tip of the snout than to the end of 
the flap, and equidistant between the tip of the snout and the tip of the uppermost spine of 
the operculiun. : 

The entire upper surface of the head is covered with scales, except upon the bony por- 
tion of the snout, and so are also the cheeks and opercula. The first dorsal finis placed far 
forward, not far behind the vertical from the axil of the pectoral; the interspace between 
the termination of the first dorsal and the beginning of the second is equal to the diameter 
of the orbit. This fin is composed of six spines, the first and second of which are the long- 
est, equal to the distance from the anterior margin of the orbit to the tip of the lower jaw, 
and is triangular in form. The origin of the second dorsal is almost in the vertical from 
that of the anal, and terminates a little in advance of the latter. The second dorsal fin is 
highest in front and low behind. The length of the caudal peduncle is a little less than the 
length of the snout. Caudal rounded. Pectoral very broad at base, rounded, extending 
beyond the vent and nearly to the vertical from the origin of the anal; lower rays branched. 
Ventrals far apart, horizontal, Trigla-like, composed of one flexible spine and five branched 
rays, their insertion far forward and far in advance of the base of the pectorals. 

Radial formula: D. vi, 15-17; A. 16-18; V.1, 5; P. 26; L. lat. 65. 
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- Color, grayish brown: lighter and yellowish below. 

Species and genus were based upon a very small specimen, and many of the important 
characters were not discernible. This specimen (Cat. No. 26007, U. 8. N. M.) was taken by 
the Fish Hawk from station 871, in 40° 02/ 54” N, lat., 70° 23! 40” W, lon., at a depth of 115 
fathoms, and was much contracted and distorted from immersion in strong alcohol. Numer- 
ous examples have since been obtained and the descriptions entirely recast. It was taken 
by the Blake from station LVI, off St. Vincent, in 95 fathoms, and from station LI, off St. 
_ Kitts, in 208 fathoms; also by the Albatross trom station 2402, in 28° 36/ N, lat., 85° 33! 30” 
_W. lon., at a depth of 111 fathoms; from station 2134, in 19° 56/ 06” N, lat., 75° 47/ 32” W. 
lon., at adepth of 254 fathoms; from station 2398, in 28° 45’ N, lat., 86° 26’ W. lon., ata depth 
of 227 fathoms; from station 2403, in 28° 42/ 30” N, lat., 85° 29’ W. lon., at a depth of 88 
fathoms; from station 2399, in 28° 44’ N. lat., 86° 18’ W. lon., at adepth of 196 fathoms; from 
station 2376, in 29° 03/ 15” N. lat., 88° 16’ W. lon., at a depth of 324 fathoms; from station 
2378, in 29° 14’ 30” N, lat., 88° 09! 30” W. lon,, at a depth of 68 fathoms; from station 2397, 
in 28° 42’ N. lat., 86° 36’ W. lon., at a depth of 280 fathoms; trom station 2377, in 29° 07/ 
30” N, lat., 88° 08’ W. lon., at a depth of 210 fathoms. 
































CHAMPSODON, Ginther. 


Champsodon, GSNTHER, Proc. Zod]. Soc. London, 1867, 102; Challenger Report, 1, Part vi (Shore Fishes), 52. 
‘Body compressed, elongate, covered with minute granular scales, and with two lateral 
lines, each provided with lateral vertical branches. Cleft of mouth oblique, very wide, 
the tip of the maxillary extending very far behind the posterior margin of the orbit. Eye 
lateral, directed upward, close to the upper profile of the head, and comparatively small. 
‘Two dorsal fins, the first composed of five rays; the second dorsal and anal similar in 
shape and height, the anal slightly shorter than the dorsal, beginning slightly behind it 
and ending slightly in advance of its last rays. Caudal peduncle stout, long; caudal 
_furcate. Ventrals jugular, inserted somewhat in advance of the base of the pectoral and 
extending almost to the vent. Pectoral median, very short. Teeth in jaws in a single 
series, not closely set, of unequal size, those of the lower jaw longer than the upper ones; 
-vomerine teeth cardiform, in two separate patches; palatine teeth, none. Gill-openings ex- 
-eeedingly wide. Angle of preoperculum armed with a long, lanceolate spine obliquely di- 
-reeted upward, and with several denticulations on the hind margin of the same bone. 
-Preorbital with 1 or 2 spines. (From descriptions and figures of Giinther.) 

The type of this genus and the only species is C. vorax (Giinther, loc. cit.; Challenger 
Report, v1, Pl. xxut, Fig. A). Itocewrs in the China seas, and was obtained by the Challenger 
in the Arafura Sea, near the Ki Islands, at station 192, in 129 fathoms; and near the 
Philippines, at station 204, in 115 fathoms; also by the Investigator in the Bay of Bengal, 
100 fathoms (Alcock, Aun. and Mag. Nat. Hist., 1859, Nov., 551). 


Family CHIASMODONTID-A, Gill. 


ri Chiasmodontide, Git in JorpaN and Gitpert, Bull, xvi, U. 8. Nat. Mus., 1882, 964; Century Dictionary, 953. 
Acanthopterygians, with an elongate, subcylindric or slightly tapering form and sub- 
-eonic head. Skin naked. Two dorsal fins, the first of slender spines and short, the second 
dorsal and anal long; ventrals thoracic and normal (1, 5). Mouth very deeply cleft, reach- 
‘ing beyond the eyes, with numerous long, sharp, and (in front) movable teeth. Teeth on 
palatines. Upper jaw not protractile, covered by an integument in common with the snout 
anteriorly. Opercular apparatus very oblique and reduced. 


. CHIASMODON, Johnson. 


Chiasmodon, JOHNSON, Proc. Zoil. Soc. London, 1863, 408.— JoRDAN and GILBERT, Bull. Xv1, U.S. Nat. Mus., 
810. 

Chiasmodus, GiiNTHER, Cat. Fish. Brit. Mus., Vv, 435, et alibi. 

Body elongate, compressed, naked; belly pendent, its walls membranaceous, capable of 
great dilation. Mouth very large; lower jaw longer, no barbel; jaws with two series each 
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of large, pointed teeth, some of the anterior ones very large and movable; vomerine teeth, 
none; palatines with teeth similar to those in the jaws. Gills,4. Gill-openings very wide, 
with membranes slightly joined to isthmus. Pseudobranchiwe none. Dorsal fins, two; anal, 
single; ventrals inserted below pectorals, with five soft rays. Tail not isocercal, truncate at 
base of caudal. Caudal forked. 


CHIASMODON NIGER, Jounson. (Figures 264, 264 A.) 


Chiasmodon niger, JOHNSON, Proc. Zobl. Soc., 1863, 408.—JORDAN and GILBERT, loc. cit. 
Chiasmodus niger, GUNTHER, op. cit., 435; Proc. Zobl. Soc., 1866, 38; Ghalledeer Report, Xx11, 1887, 99.—Car- 
TER, Proc. Zool. Soc., 1866, 35-39, pl. 1. 

Head compressed, elongate, the crown flat, its depth less than half its length, which is 
two-sevenths that of the body; maxillary reaching angle of operculum; both jaws armed 
with long, pointed wide-set teeth, nearly all of which are movable; two anterior teeth of 
upper jaw very long, crossing each other when depressed; three anterior pairs of teeth in 
lower jaw likewise prolonged, the third pair the longest; palatines with a longer, fixed 
tooth in front. Eye moderate, above the anterior part of maxillary, 44 in head, shorter 
than snout, as wide as interorbital space. Lateral line in a longitudinal groove. First 
dorsal of slender rays, its base 24 in that of second dorsal; anal commencing behind second 
dorsal, its anterior rays without SOneOEOn with vertebral column; posterior rays of anal 
and dorsal very feeble; pectoral as long as head without snout; ventral half as long as 
pectoral. 

Radial formula: D. x1, 28; A. 27; P. 13; V. 5 

Color, entirely black. (G@iinther.) 

The first specimen of this remarkable fish was obtained at Magdalena (Madeira), at a 
depth of 312 fathoms, in 1850, by Lowe, who, however, omitted to give a description of it. 
The species was rediscovered at the same locality by Johnson twelve years later. <A third 
specimen was picked up from the surface, near the island of Dominica. A fourth example 
was obtained by the Challenger in mid-Atlantic, at station 107, in 1500 fathoms, on August 
26,1873. A fifth was obtained by the U.S. National Museum from Capt. Thomas F. Hodg- 
don of the Gloucester schooner Bessie W. Somers. It was found on Le Have Bank, floating 
on the surface, in June, 1880. 

It is evidently an inhabitant of very great depths. 


PSEUDOSCOPELUS, Lutken. 


Pseudoscopelus, LUTKEN, Spolia Atlantica (2), 1892, 65; Vid. Selsk. Sky. (6) Naturv. Og. Math., Afd. B. m1 (6), 
1892, 285, pl. 1, figs. 3, 4, 5. 

Body fusiform, scaleless. Mouth and gill-openings very large. Eyes moderate and 
mouth with slender teeth turned inward and placed close together. Ventral fins subtho- 
racic. The first dorsal short; second dorsal as long as the anal. Prominent and conspicu- 
ous lines of pores along the upper jaw and mandible; also a second line of pores in front 
of the ventral fins; another line of pores unites the base of the ventrals and runs down 
the inner ventral ray on either side. The median line of pores divides into two in front 
of the vent and passes on either side of the anal fin, terminating at its posterior extremity. 
A short median line on the underside of body in front of the root of caudal. The lateral 
line runs almost directly from the upper angle of the gill-opening to the base of the caudal, 
curving slightly upward. 


PSEUDOSCOPELUS SCRIPTUS, Litken. (Figure 266.) 
Pseudoscopelus scriptus, LUTKEN, Spolia Atlantica, (2) 1892, 284, 285. 


This is a little fish with the ordinary fish shape, whose greatest height (15 millimeters) 
is contained 54 times in the total length (52 millimeters, caudal included), the length of the 
head, the form of which shows no peculiarity, scarcely 4 times. The fine skin was evi- 
dently altogether scaleless. The gill cavities are comparatively large; the gill membrane, 
however, is not free from the isthmus in front, The upper jaw, which is formed by the in- 
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termaxillary alone, bears along its margin a series of small teeth, and inside of these is a 
series which is directed inward toward the mouth, whose palate on both sides is furnished 
with numerous thin and feeble teeth, directed inward toward the mouth and arranged in 
a cardiform band; the vomer, on the contrary, is toothless. The teeth of the mandible are 
variable in size, some long, some short. The eye is of medium size, its diameter less than 
its distance from the point of the snout. Many of the scales of the head—forehead and nuchal 
regions—and the upper ridge of the shoulder girdle show well-developed seulpturings. The 
mucous pores of the head (pits and branches of the lateral line) are especially developed 
on the forehead and temporal regions, behind the eyes, along the preoperculum, ete. On 
many parts of the skin are seen sharply defined lines; series of closely placed pores—for 
example, a series begins on the isthmus, close behind the angle formed by the gill opening, 
and runs along the median line of the body until about the ventral fins, then begins again 
a little behind these and continues to the vent, where it is divided into two branches, the 
first curved up on the side and so backward, running along parallel to, but at some distance 
from the anal fin on each side for its whole length; finally there is a little posterior broader 
portion in the middle line in front of the caudal fin. Immediately behind the ventral fins 
there is a short cross line of the same structure, and it is continued on each side at a right 
angle along the innermost ventral ray. The lateral line consists of only a single series of 
rather large pores, but the pore system of the above-named species is found besides 
along the upper and under jaws; as for the upper jaw, however, only along its posterior 
portion; the mandibulary line of pores is divided into two parts. The ventral fins are 
located immediately behind the pectorals, whose length is nearly 3 times as great. The 
short first dorsal fin begins immediately over the ventrals; the second, longer dorsal fin 
and the anal fin have an equal extent, and are separated somewhat widely from the caudal; 
both are very low in their posterior half. 
Radial formula: D. 8+22 (?); A. ca. 22; P.13; V. 6. 


PONERODON, Alcock. 


Ponerodon, ALcock, Ann. and Mag. Nat. Hist., 1890, 11, 205. 


Acanthopterygians, with body elongate, naked. yes lateral. Two separate dorsal 
fins, of which the second is much the longer, and equal, opposite, and similar to the anal; 
ventrals thoracic; pectoral rays branched. Cleft of mouth extremely wide; jaws distensi- 
ble and armed with canine teeth, as are also the palatines. Gill-openings very wide, the 
gill-membranes united anteriorly; preoperculum with a (small) spine at its angle; 7 branciii- 
ostegals; pseudobranchie. Lateral line single, uninterrupted. Abdominal cavity enor- 
mous. No air-bladder. No pyloric ceca. No anal papilla. Vertebrie 14/24. 

This genus is represented by a single species (Ponerodon vastator, Alcock, op. cit., 
203, pl. 1X, fig. 5), obtained by the Investigator in 1890, at station 102, off the Madras coast, 
at a depth of 690 to 920 fathoms. 


Family URANOSCOPID-. 


Uranoscopide, Giii, Proc. Acad. Nat. Sci. Phila., 1861, 11; Arr. Fam. Fish., 5 (No. 44).—Jorpan and GIL- 
BERT, Bull. xvi, U. S. Nat. Mus., 629. 


Uranoscopina, GUNTHER, Cat. Fish. Brit. Mus., 11, 225. 


Body oblong, widest and usually deepest at the occiput. Scales adherent, small, 
smooth, arranged in oblique series, sometimes wanting. Lateral line near dorsal outline, 
feeble or obsolete. Head cuboid, partly mailed above. Eyes vertical, small and anterior, 
on the top of the head. Mouth vertical, with strong and prominent mandible; lips more or 
less conspicuously fringed; teeth moderate, on the jaws, and usually on the vomer and 
palatines also; premaxillaries protractile; maxillary broad, without supplemental bone, not 
slipping under the preorbital. Gill-openings large; gill-membranes free from isthmus, 
nearly separate. Branchiostegals 6. Gills 53, a small slit behind the last. Pseudobranchize 
present. No anal papilla. Dorsal fins 1 or 2, spinous part short, soft part elongate; anal 
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long. Caudal not forked. Pectoral fins with broad, oblique bases, the lower rays rapidly 
shortened, most of them branched. Ventrals jugular, close together, 1, 5, the spine very 
short, the innermost rays the longest. Air-bladder generally absent. Pyloric cxeca in mod- 
erate number. 


URANOSCOPUS, Linnzus. 


Uranoscopus, LINN.XUS, Systema Nature, ed. x, 1758, 1, 250.—Cuvier, Régne Animal, ed. 1, 1817, 1, 301.— 
Cuvibr and VALENCIENNES, Hist. Nat. Poiss., 11. 285.—GUNTHER, Cat. Fish. Brit. Mus., 0, 226. 

Head large, broad, partly covered with bony plates; body somewhat cylindrical; cleft 
of the mouth vertical; eye on the upper side of the head, Scales very small. Two dorsals, 
the first with three to five spines; ventrals jugular; pectoral rays branched. Villiform 
teeth in the jaws, on the vomer, and palatine bones, without canines; generally a filament 
below and before the tongue; opercular apparatus generally armed; cavity of the gills with 
an opening above the operculum as well as posteriorly. Pseudobranchie; six branchios- 
tegals. Air-bladder none; pyloric appendages in moderate number. (Giinther.) 

Uranoscopus crassiceps, Alcock, a species with an immense inflated head (Ann. and Mag. 
Nat. Hist., 1890, 11, 205), was taken by the Investigator in the Bay of Bengal at station 96, in 
98-102 fathoms. One of the 25 specimens captured had in its stomach 7 specimens of Scop- 
elus pterotus. Itis very possibly a resident beyond the hundred-fathom line. 


Family BATRACHIDA. 


Batrachide, SWAINSON, Nat. Hist. Fish, etc., 1839, 11, 184, 282.—Ginruer, Cat. Fish. Brit. Mus., 111, 166.— 
Git, Arr. Fam. Fish., 1872, 5 (No. 41).—JorpDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 750. 

30dy depressed in front, compressed behind; head large, depressed, with unarmed 
cheeks and with conspicuous muciferous channels. Teeth strong. Premavxillaries protrac- 
tile. Gills 3, a slit behind the last. Pseudobranchie none. Gill-openings lateral, with 
membranes broadly united to isthmus. Gill-rakers present, moderate. Suborbital without 
bony stay; post-temporal bone simple, undivided; scales small, eycloid, or wanting. Dor- 
sal fins two, the first of 2 or 3 low, stout spines; soft dorsal elongate and similar to anal, 
but shorter. Ventrals jugular, rather large (1, 2 or I, 3). Pectorals very broad, the rays 
branched; pyloric ceea none. Caudal distinct, rounded. 


Genus PORICHTH YS, Girard. 


Porichthys, GIRARD, Proc. Acad. Nat. Sci. Phila., 1854, 141.—GUNTHER. op. cit., 175.—JORDAN and GILBERT, 
op. cit., T51. 

Body cottiform. Head rather broad, depressed, the lower jaw projecting; mouth wide 
with conical teeth in jaws, and a canine on either side of vomer; operculum with single 
spine. Skin naked, with several series of distinct mucous pores. Spinous dorsal with 2 
minute spines. Pectoral broad. Branchiostegals v1. Air bladder in two lateral parts. 
Vertebree 11431. (Jordan and Gilbert.) 


PORICHTHYS POROSISSIMUS, (Cuy. & VAL.),GUNTHER. (Figure 267.) 


Batrachus porosissimus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., x11, 501. 
Porichthys porosissimus, GUNTHER, op. cit., 1, 176.—JORDAN and GILBERT, loc. cit. 

Depth of body one-sixth of its total length. Head narrowed anteriorly, its length 
33-44 in total length. Head with several rows of fringed pores; 2 concentric series on the 
abdomen, the outer extending forwards between bases of ventrals. Ventrals reaching 
bases of pectorals. Pectorals reach to vertical from sixth anal ray. Caudal not half as 
long as head. Color olive-brown above, with coppery retlections, the belly brassy-yellow; 
sides with irregular broad, vertical cross-blotches, most distinct in the young; dorsal gray- 
ish with oblique dark bars; vertical fins sometimes margined with black; pores of lateral 
lines bead-like, shining silvery; a white space below eye, with a black crescent below it. 

tadial formula: D. 11, 37; A. 33; V. 1, 2; P. 18. 
This form, well known on the western coasts of tropical America, occurs in deep water in 
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the Carribean, having been found by the Blake at station CLXXVI, on the Alacran Shoals, at 
a depth of 35 fathoms, and at station XXXIV, off Granada, at a depth of 92 fathoms; also by 
the Albatross at station 2417, in 33° 18/30’ N, lat., 77° 07’ W. lon., at a depth of 95 fathoms; 


at station 2418, in 33° 20/ N, lat., 77° 05’ W. lon., at a depth of 90 fathoms; at station 2121-2 
at a depth of from 31 to 34 fathoms; and at station 2122, in 10° 37’ N, lat., 619 44’ 22” W. 
lon., at a depth of 34 fathoms. 

- One individual lot (2121-2) correspond, in their dull coloration with P. porosissimus as 


- deseribed by Giinther. The others are all colored in the manner described for P. plectrodon, 


Giinther. 
Thalassophryne maculosa, Giinther, has been found at a depth of 42 fathoms, and pos- 
sibly occurs at a still greater depth. 


Family GOBIIDA. 


Les Gobioides, CuviER, Regne Animal, ed. 1, 1817, 11, 249; ed. 2, 1829, 11, 236. 

Gobiide, BONAPARTE, Saggio, 1832, 35; Icon. Faun. Ital., Introd.; Cat. Metodico, 1846, 63.—Swatnson, Nat. 
Hist. Fishes, ete., 1839, 183, 278.—Gunruer, Cat. Fish. Brit. Mus., 11, 1.—GuiL1, Arr. Fam. Fish., 1872, 6 
(No. 52); Century Dictionary, 2560. 

Gobioidei, BLEEKER, Tentamen, 1859, 24. 

Body stout, usually tapering from head to tail, sometimes more elongated, ovate, com- 
pressed. Scales diversiform, ctenoid, cycloid, or wanting. No lateral line. Generally two 
spinigerous dorsal fins, sometimes unitedin one. Ventrals thoracic (normally I, 5), usually 
contributing to form a ventral sucker. An anal papilla. 


GOBIUS, Cuvier. 


Gobius, Cuvier, Regne Animal.—GinTer, (in part), Cat. Fish. Brit. Mus., m1, 3.—JORDAN and GILBERT, 
Bull. xvi, U. 8. Nat. Mus., 633. 

Body more or less elongate, compressed behind. Eyes high, close together. Mouth 
moderate. Teeth conical, on jaws onl,, in several series, those in outer row larger, Isthmus 
broad. Scales ctenoid; cheeks usually, and belly sometimes, naked. Dorsal usually with 
6 spines. Pectorals large. Veutrals completely united. Caudal fin obtuse. 

Gobius cometes, Alcock (Ann. and Mag. Nat. Hist., 1889, 11, 208, pl. vin, fig. 2), occurs 
below the hundred-fathom line in the Bay of Bengal, about 350 specimens haying been taken 
at Investigator station No. 96. 


GOBIUS LESUEURII, Risso. 


Gobius Lesueurti, R1sso, Hist. Nat. Eur. Mérid., 11, 1829, 284.—Cuvier and VALENCIENNES, Hist. Nat. Poiss., 
XI, 33.—BonaParte, Cat. Met., No. 567.—GuicnENnot, Exp. Alger. Poissons, 77.—GUNTHER, Cat. Fish. 
Brit. Mus., m1, 12.—Canestrini, Arch. Zoél., 1, 143, pl. viu, fig. 2; Pesci d'Italia, 174,—VAILLANT, Exp. 
Sci. Travailleur et Talisman, 340.—Moreau, Hist. Nat. Poiss. France, 11, 219. 

A Gobius, with a low first dorsal composed of 6 rays, with orbital diameter greater 
than width of interorbital space, with 14 rays in second dorsal, and caudal lanceolate and 
a little longer than head, and with lateral line of about 26-27 scales. 

Radial formula: D. v1, 1, 14; A. 1, 14. 

This species, rare in the Mediterranean, where it has oceasionally been found near Nice, 
was obtained by the Travailleur off Villefranche, in 445 fathoms, It was also found off 
the Canaries in 80, and off Morocco in 112 fathoms. 


Family CALLION YMIDEZ. 


— Callionymini, BONAPARTE, Saggio, etc., 1851. 
Callionymina, SWAINSON, Nat. Hist. Fish., ete., 11, 1839, 183. 
Callionymide, Bonaparte, Catalogo Metodico, 1846, 69.—GILL, Arr. Fam. Fish., 1872, 6 (No. 51). 
Callionymoidei, BLEEKER, Tentamen, 1859, XXIV. 

- Callionymina, Gixruer, Cat. Fish. Brit. Mus., 11, 138. 


Gobioid fishes with two separate dorsal fins, and with the ventrals widely separated. 
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CALLIONYMUS, Linnezeus. 


Callionymus, LINN.-2US, Systema Nature, ed. X, 1758, 1, 249 (type, C. lyra); ed. X11, 1, 433.—G1ILL, Proc. Acad. 
Nat. Sci. Phila., 1859, 125. 

Gobioids with triangular depressed head, narrow mouth, protractile upper jaw, and gill- 
opening reduced to a very narrow foramen on the upper surface of the head. Eyes mod- 
erate, looking upwards. Teeth minute, absent from palatines. Angle of preoperculum with 
a strong spine. <A single lateral line. First dorsal composed of a very few flexible spines. 
Ventrals normal, remote. Branchiostegals 6. No air-bladder. Pseudobranchie present. 
Gills 4, with a slit behind the fourth. 

“Callionymus has been restricted to species with a single lateral line, branchial aper- 
tures on the sides of the nape, and perfect ventral fins. The (C. goramensis, Blkr., may be 
regarded as a distinct type (Diplogrammus), distinguished by the double lateral line. Syn- 
chiropus and Dactylopus are excellent genera, and the last has been adopted under the name 
Vulsus, the change of name having been made on account of the existence of the term Dac- 
tylopoda, given by Von Meyer to a group of reptiles, as I have been kindly informed by the 
author of the change. Such extreme views would necessitate very numerous changes in 
the nomenclature, and are not recognized by naturalists generally.” (Gill.) 


CALLIONYMUS LYRA, Linnzvs. 


Callionymus lyra, LINNZUS, Systema Nature, ed. xX, 1758, 1, 249; ed. x11, 1766, 11, 433.—VAILLANT, Exp. Sci. 
Travailleur et Talisman, 349. 

This well known European form, found along the entire coast of Europe from the Ger- 
man Ocean to the Mediterranean, was obtained by the French expedition in the Gulf of 
Gascony in 411 meters, off Spain and Portugal in 99 to 240 meters, off Morocco in 112 
meters, and near the Canaries in 90 meters. 

In addition to the three Atlantic forms named below, the Challenger took C. kaianus, 
Giinther, in 140 fathoms off the Kai Islands (station 192), C. calauropomus, Richardson, from 
115 fathoms, near the Philippines (station 204 B). 

The Investigator took C. carebares, Aleock (Ann. and Mag. Nat. Hist., 1889, 11, 209, pl. 


2 


Vill, fig. 8), in the Bay of Bengal (station 96), 95 to 102 fathoms, about 70 specimens. 
CALLIONYMUS PHAETON, Gintner. 


Callionymus festivus, BONAPARTE, Fauna Italica, Pesci, Fase. with figures of male and female (not C. festivus, 
Pallas). 

Callionymus phaeton, GUNTHER, Cat. Fish. Brit. Mus., m1, 1861, 147.—VaILLant, Exp. Sci. Travailleur et 
Talisman, 349, 


A. Callionymus having the preopercular spine bicuspid and the last dorsal and two 
middle caudal rays filamentous in the male. 

Radial formula: D. Iv, 9; A. 8; C. 10. 

Color; reddish, variegated with green. 

This form, not generally recognized by the Italian ichthyologists, is supposed to occur 
in the Mediterranean, where Bonaparte obtained the specimen figured. by him. Vaillant 
had specimens from off the Azores, taken in 560 meters by the French Expedition (station 
CXXIII). 


CALLIONYMUS HIMANTOPHORUS, Goopr and Bran, n.s. (Figures 268, 268, A. B.) 


The body is slender, moderately elongate, the fins are all well developed, the tail taper- 
ing and with some of its rays produced into a filament. The greatest depth is at the head 
and the anterior portion of the trunk. The depth of the head equals the length of its post- 
orbital portion and, also, the greatest depth of the body. The caudal peduncle is very slen- 
der, the least height of the tail being scarcely more than one-fourth the greatest height of 
the body. The profile descends very rapidly at the snout. The mouth is small and the 
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intermaxilla is very protractile, but may be almost entirely concealed under the preorbitals. 
The intermaxilla reaches to the front of the orbit. The mavilla is a roundish, slender bone, 
extending backward to the end of the intermaxilla. The mandible is about as long as the 
eye; it extends to the vertical through the front of the pupil. Teeth in villiform bands on 
the intermaxillary and mandible. The interorbital space is very narrow, less than a fourth 
of the length of the eye, which is 14 times as long as the snout and nearly one-eighth of the 
total without caudal. The length of the head to the gill-opening is two-sevenths of the total 
without caudal. There is a strong bifurcated spine at the angle of the preoperculum ex- 
tending backward slightly beyond the gill-opening; the length of this spine at its upper 
articulation is two-thirds the length of the eye. The gill-opening is reduced to a small slit, 
placed at a distance behind the eye about equal to the length of the eye and above the median 
line of the body. Skin naked. The lateral line is abruptly arched over the gill-opening 
and is connected across the nape with its fellow of the opposite side. 

The spinous dorsal is somewhat elevated in front; the first spine is nearly twice as 
long as the last, its length being about one-fifth of the total length without caudal. The 
sixth and seventh rays are the longest, their length nearly equaling that of the base of the 
fin. The caudal consists of four simple and eight divided rays. Of the divided rays in 
the specimen described the fifth and sixth are the longest, the lower portion of the fifth 
and the upper portion of the sixth being produced into a filament, making these rays as long 
as the distance from the tip of the intermaxillary to the fourth anal ray. It is worthy of 
remark that in another example of the same species and of about the same size as the type 
the sixth of the divided rays alone contributes to form the filament; and in a young exam- 
ple, one about one-third as large as the type, the first dorsal spine when laid back reaches 
to the end of the soft dorsal. Some of the numerous examples of this species have none of 
the caudal rays much produced, even in large individuals. The anal fin begins directly 
under the third ray of the soft dorsal; 1ts rays increase in length to the sixth, which is the 
longest and twice as long as the first, its length being contained five and two-thirds times 
in the total without caudal. All the rays are simple except the last, which is divided. The 
pectoral begins under the middle of the spinous dorsal and extends to below the fifth ray of 
the soft dorsal; its rays are all simple. The ventral base overlaps the lower extremity of 
the pectoral base; its origin is under the gill-opening. The fourth and longest ray equals 
one-fifth of the total length without caudal. There is a small but distinct anal papilla. 

Radial formula: D. Iv, 8; A. 8; P.19; V.1, 5. 

Color, generally light brown, the back with numerous narrow streaks and blotches of 
slightly darker brown. A dark blotch on the membrane between the third and fourth dor- 
sal spines, in some cases occupying nearly all of the membrane; in other cases more limited 
and nearly elliptical in shape. Anal with a broad subyertical dark band, the tips of the 
Tays and a small area of the membrane behind each ray pale. The lower caudal lobe with 
a narrow submarginal dark band. Ventral with two indistinct narrow dark bands on its 
outer half. 

Specimens of this species were obtained by the Blake from station xxx, off Barbadoes, 
at a depth of 209 fathoms; station CLXXX, in 249 17’ 30’ N. lat., 82° 09’ W, lon., at a 
depth of 137 fathoms; station xxx11, off Santa Cruz, at a depth of 115 fathoms; station 
CCXVI, in 20° 31’ N. lat., 85° 03/ W. lon., at adepth of 119 fathoms, and station CCXXxX, 
in 23° 13’ N. lat., 89° 10’ W. lon., at a depth of 84 fathoms. 

Additional specimens were secured by the Albatross from the following iocalities: Sta- 
tion 2359, in 20° 19/ 10” N, lat., 87° 03/ 30” W. lon., at a depth of 231 fathoms; station 
2404, in 28° 44’ N. lat., 85° 16’ W. lon., at a depth of 60 fathoms; station 2314, in 32° 43’ 
N. lat., 77° 51’ W. lon., at a depth of 159 fathoms; station 2402, in 28° 36" N, lat., 85° 33! 
30” W. lon., at a depth of 111 fathoms, and station 2406, in 25° 46’ N. lat., 84° 49’ W. 
lon., at a depth of 26 fathoms. 
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Family STICH A42IDA. 


Stichaide, Giri, Proc. Acad. Nat. Se., Phila., 1864, 208. 
Stichwide, Git, Can. Nat., 1865, 247, 253; Arr. Fam. Fishes, 1873, 4. 
Stichwina, JORDAN and GILBERT, Bull, xvi, U. S. Nat. Mus., 755. 


Blennioid fishes with body low, elongate, and compressed, covered with cyecloid scales. 
Teeth usually well developed, but no molars. Suborbital ring not articulated with pre- 
operele. Dorsal long, continuous, and the eutire fin made up of stiff or flexible spines. 
Anal long, usually with one or two small spines. Ventrals jugular, few rayed. Branchial 
apertures prolonged forwards and divided by a narrow isthmus. Pseudobranchie. Gills 
4, with a slit behind the fourth. Vertebrie numerous. Pyloric ceca developed in small 
number. 

This family is chiefly littoral, and only one genus, Chirolophus, has been found in any 
considerable depth. 


CHIROLOPHUS, Swainson. 


Chirolophus, SWAINSON, Nat. Hist. Fish, ete., 11, 1839, 275. 
Carelophus, KROYER, Nat. Tidskr. (2), 1, 1844, 236.—STr6mM, Norsk. Vid. Selsk. Skr., 1881, 75. 
Blenniops, NILSSON, Skand. Faun. tv, 1853, p. 184.—Gtntuer, Cat. Fish. Brit. Mus., 11, 287; Challenger Re- 
port, XXU,-71. 

30dy moderately elongate, covered with very small scales; lateral line none. Snout 
short; small teeth in the jaws, none on the palate. Dorsal fin long, formed by spines only. 
Ventrals very distinct, composed of 1 spine and several rays, distinctly jugular. Caudal 
distinct. Gill-openings of moderate width, with the gillmembranes connected with each 
other; pseudobranchie present; branchiostegals six; air bladder and pyloric appendages 
none. (Giinther.) 


CHIROLOPHUS ASCANIT, (WaLBauM), GoopE & BEAN. 


Blennius Ascanii, WALBAUM, Art. renoy., 111, 173. 

Blenniops Ascanii, GUNTHER, Cat. Fish. Brit. Mus., 1, 284; Ann. Mag. Nat. Hist., 1874, x11, 189; Challenger 
Report, XX, 71. 

Carelophus Ascanii, STROM, Norsk. Vid. Selsk. Skr., 1881, 75.—Co.Liert, Nyt. Mag. f. Naturvid. Christ., 
XVIII, 1884, 68. 

The height of the body is nearly equal to the length of the head, and one-seventh of 
the total. Snout short, with the cleft of the mouth very oblique. A short tentacle at the 
nostril; two pairs of fringed tentacles above the orbits, the posterior of which is about three 
or four times the length of the anterior, and as long as the head is high. Neck with many 
very small skinny flaps. Ventral fins small; the two anterior spines sometimes elongate, 
and provided with skinny appendages at the top. Reddish brown, with several cross- 
bands on the back. (G@iinther.) 

This Blenny was obtained during the ernise of the Porcupine between Shetland and 
Farée, in 180 fathoms, and is recorded by Strém from 140 fathoms in Throndhjem Fjord. 





Family ANARRHICHADID-A. 


Anarrhichini, BONAPARTR, Catalogo Metodico, 1846, 7, 68, (sub fam., 117). 
Anarrhicheformes, BLEEKER, Tentamen, 1859, xxv. 
Anarrhichadide, GitL, Canadian Naturalist, 1865, 247, 252. 

Blennioid fishes with molar teeth strong, on vomer, palatines, and sides of lower jaw; 
dorsal of flexible spines only; scales minute; gillmembranes joined to the isthmus; no 
ventral fins; air-bladder present; no lateral line. 
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ANARRHICHAS, Linnzus. 


Anarrhichas, ARTEDI, LINN&US, Syst. Nat., ed. x, 1758, 1, 247 (type, Anarrhichas lupus, L.); ed. XII, 1766, 11, 
430.—GUNTHER, Cat. Fish. Brit. Mus., 111, 208.—JoRDAN and GitBert, Bull. xvi, U.S. Nat. Mus., 781.— 
BEAN, Proc. U.S. Nat. Mus., 11, 1879, 212. 

Body moderately elongate, covered with rudimentary scales; head scaleless, without 
cirri, compressed, narrowed above, the profile strongly decurved; mouth wide, oblique; 
premaxillary not protractile; jaws with very strong conical canines anteriorly; lateral teeth 
of lower jaw either molar or with pointed tubercles; upper jaw without lateral teeth; vomer 
extremely thick and solid, with 2 series of coarse molar teeth; palatines with 1 or 2 similar 
series. Gill-membranes broadly joined to the isthmus; no lateral line. Dorsal fin rather 
high, composed entirely of flexible spines, which are enveloped in the skin; anal fin lower; 
caudal fin developed, free from dorsal and anal; no ventral fins; pectoral fins broad, placed 
low; air-bladder present; no pyloric coca. (Jordan and Gilbert.) 

A key to the species of Anarrhichas, prepared by Dr. Bean, is given. In this no ref- 
erenceis made to A. denticulatus of Kroyer, because the slight descriptions which we have 
of this species do not serve to distinguish it from A. latifrons. The species known on the 
American coast as A. latifrons is evidently the latifrons of Steenstrup! and Collett,? and we 
can not see that it differs from A. denticulatus of Giinther* or of Kroyer.‘ 


KEY TO THE SPECIES OF ANARRHICHAS. 


A. Banded species. 
b. Bluish gray, with 9-12 darker cross-bands. Vomerine teeth extend farther back than the palatine. 
A. LUPUS 
bb. Greenish, with 14 deep green cross-bands; operculum having a green or blue spot; head, back, and 
sides above mingled bluish and red. Height of body contained about 52 times in its length. 
[A. FASCIATUS] 
AA. Species without bands. 
c. Spotted (in life). 
d. Many large, round, black spots. Vomerine teeth extend nearly or qnite as far back as the 
AH Lh ene ofa ape ace ree amram ct ee leia oes mrnlnree robe (oiaye ete wine aie fete iain leeleriiate A. MINOR 


ee. Unicolored. ; 
e. Brown; D. 84; C. 17; scales none; nostril midway between eye and mouth; head con- 


tained 2} (!) times in total length; 6 canines in upper jaw....[A. ORIENTALIsS, Pacific] 
ee. Dark brown; vomerine series longer than palatine, and extends farther back; D.81; C. 
20-21; scales few; nostril nearer eye than mouth; head contained 43-44 times in total 


leno ths.4- canines in upper jaw 22.-.0.2..2-2scees snes cee nse (A. Lepturus. Alaska] 
dd. Brown, obscurely spotted with darker; vomerine teeth do not extend nearly so far back as the 
eee LT Cae Se enhanc aha Sinteiecins See sialon aictee siotete wie Seeley oe ae ae eames A. LATIFRONS 


In the measurement tables which follow the hundredths of length are calculated from 
the total length without the caudal. 


ANARRHICHAS LUPUS, Linnxus. (Figure 269.) 


Anarrhichas lupus, LINN&US, Syst. Nat., 1, 1766, 430.—Dr Kay, Nat. Hist. N. Y., Fishes, 1842, 158, pl. xv1, 
fig. 43. 
Anarrhichas vomerinus, STORER, Hist. Fish. Mass., 1867, 99, pl. Xv1u, fig. 1. 


This is a banded species, with a general hue of bluish gray, with 9-12 darker cross- 
bands. The vomerine teeth extend farther back than the palatines. 

On the New England coast it is frequent in the deep waters and approaching the shore, 
particularly in winter. It is associated with many deep-water forms. 


1Noget om Slegten Séulv, etc., 1876, p. 43 (Vidensk. Medd. fra den naturhistoriske Forening i KjOben- 
hayn, 1876, p. 201, tab. 11, figs. 3, 3’, and 3’). 

?Chra, Vidensk.-Selsk. Forhandl. 1879, No. 1, p. 46, pl. U1, fig. 2. 

5Cat. Fish. Brit. Mus., 111, 1861, p. 211. 

4Gaimard, Voy. en Scand., ete., Zobl., Poiss., pl. xu, fig. 1 (no description). 
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TABLE OF MEASUREMENTS. 
Species: Anarrhichas lupus. 






































Current number of specimen ....... 2... 00scoecenc-eces ee cessecesenenccsnecsseceenen= 23364 a. 23364 b. 
MLGCAIGY so:0.0: oars ase ain wis asa 0 a oo waieisieremiee ee weno ey since Saadoontc sieseicien swieis o(cisiebiociaaiceseas Lat. 42° 50’ N., lon. | Lat. 42° 50’ N., lon. 
65° 50’ W., 85 fath- 65° 50! W.,85 fath- 
oms. oms. 
Milli- | 100thsof | Milli- | 100ths of 
meters. | length. | meters. | length. 
Extre me length. ....-----.--------- +--+ ++ --- 22s eee eee eee en eee tee ete eeee teen eeee ARE | Seeodc ceScas 123% || <<< 0vee=- == 
neues to origin of middle caudal rays. .........-..200.-----5-----2-c enone erccw enn ces 94 ee ee 109% ssc ee 
Bod 
EEE: height... =< se nse~~ tree wine cence sense genie =< ee erin sine releimsiemvcwessies nase 19 20 22 20 
Greatest width ......----- 12 123 13 12 
Height at base of pectorals - ce ae 19 20 22 20 
Least height of tail..-..-. Bsrale ele ciolala nie areraiaterele egefete siete ereteleg tae ote tee foreetterttete 4 43 6 5 
Head: 
Greatest length.......--..--222- 2-20 se see nee e cere ene n eae ne eens en ee seenncescen= 25 26% 28} 26 
Groutestwidthss-\ so. s.cshe ccs ace tess conser cacera sana eee eaeneae oe 13 14 13} 124 
Width of dnterorbitalia BLOM secs eee eee eens aie ce amare alate es cteta teeta aerate tat 5 5} 5 4.6 
MengihOf-snoutis.aocse-a5- oc secene == ae esses ae eae ee eee nee ene 4 44 5 4.6 
Teeth....... @in alee es @e eee 
Length of up zs : 13 14 14 13 
Length of TnI Sie eatat eee wie alatete (nm slate etatele clalvie; ita ineelenatalofalevetert te iets 14 15 15 14 
Distance from snout to orbit. eee wo cir ajeiaia'sivieinimelninisiain = d 6 7 6} 6 
Tong diameterOb Gyeses asec hai ce cee owiste cm oO otwloim slale clelein (are clei vinisine slninivielefeeeien ete felet=k 8 8k 8 k 
Dorsal: 
Distance from snout .-.-..------ eleininin (easel nim noel aia otninin Sle ene si eeicta an natn ietetetcte si oota 24 25% 24 22 
Greatest height--....... 6h 7 8 7k 
Length of first ray --.-.- 6 63 7 63 
Length of longest ray 10 105 12 11 
Anal: 
Distance from snout. <5. ..ccccsceteese tomes sane e ea ewene nace aaealtcinmeewee taatelani=en 53 563 59 54 
Length of first ray - 34 4 4 3e 
Length of longest ray 64 7 8 Tk 
Caudal: 
ength of mid @loiray Se seco ates cecislcm annie ante cae tenia tate a atteniate earn se etatecietataers 13 4 14 13} 
Pectoral: 
Distance from |SnGUt 20. -snace cman ee eannesseC ee see th taceier seacttel ee cca vee 24 
Length). se ccc lee ere erate a ata forme oteet ole eee rater 17 
IBranchiostegalstssceccs ses set eclee te soancines me casio ae eet eeioeeeememeiseome amet eeitoerner VII 
DOTS aren se cet aa ne seem enemas see dese ee ceaseless nes ce were ces see ee een neers 75 
FRU eae ala atata al ealat en ale enintel ae tetata etelnte atelier nletetage pare al etetnta ete tates et tc ata Teaete retreated 45 
Caudal... Sefetelayate oe mle etele a state anata inal oa aetna helene ieee a Yotnl oer cetatetn alates 21 
IR GGHOT ALS (elstcr aalcie sretereis eee mnel ete eo te Siale a oe eee a Tae ae ee ee nate en alale ears aterareteeate 19 























* The vomerine series extends farther back than the palatines. 


Species: Anarrhichas lupus. 





Current number of specimen ...........--.---+------0---| 22249. 17419. 23005. 
Locality .....cccessssee Risccenvicee a cisticcress creme secs Ipswich Bay,) Bergen, Norway | Christiania 
Massachusetts. Fjord, Norway. 


R. Collett. 


$ 14900. 


Coxs wains 
Ledge, July 23, 
1874. 





Milli- | 100ths of | Milli- | 100ths of | Milli- | 100ths of 
meters.| length. |meters.; length. |meters.| length. 


Milli- | 100ths of 
meters.) length. 





Extremejlength. <a - 20. -<ijne- ccewnee see nie ssn oeeen a OBO etl ecee erect OOM Soin 
Bee to origin of middle caudal rays..-.-..--..---.--- O40 ol eceeeeeee 522 |... 
0 
breatest heightionssos--naseee aa ees censor eta e ats 


Greatest width ....-........ Sele 
Height at base of pectorals...... 5 
east heightioftaile- sos ccsecs cemcasincscsesisces cose 
Head: 
Greatestlength sao. ee sc on see alee slaccian nes) 
Distance from nostril to anterior margin of orbi 
Greatestiwidth on sscen- sce cede ers cescereeen es 


Greatest height. - 
Length of upper jaw 
Length of mandible --... 
Distance from snout to or t. wiws'els clac's ele nnieesatat 
(ong diameter Of6yelcoeersccce cece tee eee eee 
Dorsal: 
Distance from\snout:<<coc.asecee-- see eee meee 
Greatest height. - 
Length of longest. ray 
Anal: 














Distance from snouts a= tees ase a -cicceaceeeas nese cee 
Length of first ray .......... 
Length of longest ray 
Lenght of last PRY sss cscs ce oe pe ete ee eee eee 
Candal: 
ength) ofimiddle raya.c.. <== <<... sess seas esas eis 
Length Of External LAVA acemae cess etal seen eeeee eee | 
Pectoral: | 
Distance from snout ............-...:-.----- 
Length ... 
Branchiostegals)caeeas sss ewelee eae sesa—eneene 
DOLs all eeesters saeeisece= sae eee esa tease ereuet 
9 NG ER A er eae Gaccen ication emeaeeeaaee 
Caudal. a erecesec nes nicctence rome eccneenseee as 2 
Pectorallcsces cae occ sees terse ee ee ence eee 


















































* The pectoral extends to the 14th dorsal ray. 
} In No. 17419 the vomerine teeth extend farther back than the palatine. 


| These measurements are taken from a cast. 
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A single small specimen, about 30 millimeters in length, was obtained at station 866, 
in 65 fathoms, believed to be the young of Anarrhichas lupus, never before recorded south 
of Cape Cod. 

ANARRHICHAS MINOR, Otarsen. (Figure 270.) 


Anarrhichas minor, OLAFSEN, Reise i Island, 1772, 683), 592, tab. 42.—STEENSTRUP, Vidensk. Meddel. Naturh. 
Foren. Kjobenhavn, 1876.—Bran, Proc. U. 8S. Nat. Mus., U1, 1879, 217.—Co.LLett, Forhandl. Vidensk, 
Selsk. Christiania, 1880, 45.—LILLJEBorG, Sverig. og Norges Fiske, 540,—GUnTuEr, Challenger Report, 
XXII, 1887, 70. 

Anarrhichas pantherinus, ZutEW, Noy. Act. Petrop., 1781, 271, tab. b. 

Anarrhichas karrak, BONNATERRE, Ichthyologie, 1788, 88. 

Anarrhichas leopardus, AGASSIZ, in Spix. Pisce. Bras., 1829, 92, tab. L1. 

A species with many large, round, black spots. The vomerine teeth extend nearly or 
quite as far back as the palatine. 

It occurs both along the shores and in the deep water. The Fish Commission has speci- 
mens from off the mouth of Gloucester Harbor and from Eastport, Me. It has also been 
found off Norway at a depth of 200 fathoms. 


ANARRHICHAS LATIFRONS, STEENSTRUP and HALLGRIMSSON. (Figure 271.) 


Anarrhichas latifrons, Str. and HALuGR., Firh. Skand. Naturf., 3die Mite, 1842, 647.—CoL.ett, Vid. Selsk. 
Forh., Christiania, 1879, No. 1, 46, pl. 1.—Bran, Proc. U. 8. Nat. Mus. 0, 1879, p. 218.—LILLJEBorG, 
op. cit. 540.—GUNTHER, Challenger Report xx, 1887, 71. 

Anarrhichas (Lycichthys) latifrons, G1LL, Baird’s Ann. Ree. 8. and I. for 1876 (1877), CLXVII. 

Anarrhichas denticulatus, KRGyER, Overs. Vidensk. Selsk. Kjébenhayn, 1844, p. 140.—Gatmarp, Voy. en 
Sceand., etc., Zo6l., Poiss., 1845, pl. 12. 

A brown form, obscurely spotted with darker patches. The vomerine teeth do not ex- 
tend nearly so far back as the palatines. 


TABLE OF MEASUREMENTS, 
Species: Anarrhichas latifrons, Stp. 





































COTTON URE DOM ORS PECIINON « aienm sv'e'eeciaiec'soe sa sine cin dreicisc'elwin ais cied sitieeias scie'vGieleediateiets Collett’s _ measure- 21845. 
ments, Chra. Vid. 
Selsk. Forh., 1879, 
. No.1, p. 51. 
MGUCAG meee caa eas sacScct <cascccsccceecccs ctucvicteecscscecscettleeslegeseeacsecnee Oxfjord, West Fin- Banquereau. 
mark. 
Milli- | 100ths of | Milli- | 100ths of 
meters. | length. meters. | length. 
SRE TIES C0) eee ieee Ot eaten toe Soe aac aaewlueteerwecew ee scecaees ater 656. }.--.-+-..-- 1108 j-~- ede eesnne 
ee POPUP TOOLING dle CAUCAL LAYS. < atcis.ceecenicnsscossssscacevascceareatese sees <1 G08 | eeemaeee eee LDS ee ceicelssc.ce 
‘ody: 
ene Ce ee a ees aa ee earn o eae oe eee se eeecne teas sees 145 23. 85 255 24.33 
TOMS taNVAC tMimeet ots ca settee seen sas\sn oe sh \scwe-ssiedmentcssecenes ses : ae 97 9.25 
Distance of anus from snout. .-.....-.----------- SC en or cee oercrearore : 
Height at anal origin .--......-.--.------++---- 130 239 23 
east height of tail....-.-2.22-22.-.-e2-00--00-2 21 44 4.19 
Head: 
Greatest length. 120 19. 74 192 18. 32 
Greatest width - 78 12. 83 116 11.05 
Width of interor 29 4 18 57 5.44 
Length of snout -. Bea 34 5.59 68 6.49 
Length of postorbital part of head .........2...--.s.ceeeeeceeeceecseeeeeeee oa Dy seouee ses natleeeeee eee e|eeeee eee ne ee 
Length of upper jaw *. BR cate natn ae Danae ee oaes sp enee 57 9.37 101 9. 64 
Menenniotmmsndibloweesceeensacee eet ce tec eee e, wesw \cattan aa nans aniegencawea'acjses|caeareemas|acesesens a ul 10.59 
Distance from snout to center of orbit..-..-- ee cee teen a eee nanos 44 7. 24 85 8.1L 
PD TAMOtED OL OV Cre ce ssiccecine cosc accesso sesacsssasctersssccteoriesseecccscccessessce 20 3.29 27 2.58 
Dorsal : ae a 
Distance from snout........-.000.-seeeccenccscccececencsersccesceccercccsscenssecs . 08 205 19. 56 
Length of base ..--.- 875 ceeeeeee a 
Length of first ray......... — eee BA 2 2.10 
Length of longest ray (63d) 68 6.49 
Anal: : 
UAEAUCG PrONMANOWG. «cada s's ces ecaeecnccve vers ccncacisseseesssaes sabaserscececsscns 590 56.30 
Length of base. ..... . 3 spore ae 455 |.-----.--- 7 
Length of first ray......... ae ance 
re pongth of longest ray (38th) ~ oe 
audal : = a 
Length of middle rays............0ce---2seccceeesnee ence eee n cc eeeceeeeensteccceces A a S a 
Penge OMOXtOrNaUTAYS: <-- cso n ces aceccee rs nnend a nacdesiinnwwecsecess socesceses 5 . 
Pectoral: ne 
Distance from snout..............----- Denete see wisn eeatee seeeeee yea san aaa sss 136 | 
-- iv 
77 
45 
18 
22 











* The palatine series of teeth in No. 21845 extends much farther back than the vomerine and is nearly or quite twice as long 
as the latter. 
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A resident of the deep waters in 200 to 400 fathoms on the offshore banks. Many 
specimens have been received from the halibut schooners, and it has been taken in 100 
fathoms off Finmark. 

The Albatross obtained it from station 2429, in 42° 55! 30” N, lat., 50° 51/ W. long., at 
a depth of 471 fathoms, and the National Museum has a specimen (Cat. No, 21845) taken 
by one of the Gloucester fishing vessels in 1878 on the fishing-banks. 


Family, PTILICH TE YTD Zz. 


Ptilichthyine, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 369 (subfamily of Mastacembelida). 
Ptilichthyide, GILL, Standard Nat. Hist., vi, 1885, 259; Century Dictionary, 4827. 

Acanthopterygians with very elongate, anguilliform body, tapering to a point; small 
head, mouth oblique, with projecting lower jaw; branchial apertures restricted; dorsal very 
long, with about 90 spines and 145 rays; anal long and ventrals absent. Scales none. 
Gill membranes broadly united. 


PTILICHTHYS, Bean. 


Ptilichthys, BEAN, Proc. U.S. Nat. Mus., rv, 1881, 157 (type, Ptilichthys Goodei, BEAN).—JORDAN and GILBERT, 
Bull. xvi, U.S. Nat. Mus., 369. 

Body elongate, serpentiform, apparently covered with very thin, scattered scales. 
Mandible little movable, projecting, with a skinny appendage at tip. Cleft of the mouth 
narrow. Minute teeth in a single series in the jaws, becoming larger and slightly curved 
posteriorly. Margin of the upper jaw formed entirely by the intermaxillaries. Maxilla 
curved forward below. The gill-opening extends up to the middle of the base of the pec- 
toral; the membrane is slightly emarginate behind and is free from the isthmus; 4 gills, a 
slit behind the fourth. Gill-rakers stout and short, moderate in number. Spinous portion 
of the dorsal consisting of many isolated spines, a narrow membrane behind each. Soft 
dorsal and anal with many rays. End of the tail free. Ventrals none. 

The type species, Ptilichthys Goodei (Figure 504), was taken near the Aleutian Islands. 
Everything seems to indicate that it is an inhabitant of deep water. 


Family ZOARCIDA. 


Zoarchida, SWAINsON, Nat. Hist. and Class. Fishes, 1839, 1, 184, 283. 

Zoarcide, GILL, Mem. National Acad. Sci., vr, 1893. 

Lycodide, GUNTHER, Cat. Fish. Brit. Mus., 1v, 1862, 319.—GILL, Proc. Acad. Nat. Sci., Phila., tv, 319; op. cit. 
1884, 179.—JORDAN and GILBERT, Bull. xvi, U.S. Nat. Mus., 783. 

Lycodoida, GiLL, Proc, Acad. Nat. Sci., Phila., 1863, 255. 

Physoclystous fishes having body elongate, more or less anguilliform, naked or studded 
with minute cycloid scales. Head large, unarmed; mouth large, with conical teeth in jaws, 
and sometimes on vomer and palatines. Gillmembranes broadly united to isthmus, 
branchial apertures lateral, not confluent; pseudobranchie present; gills 4, a slit behind 
the fourth. Dorsal and anal fins elongate, confluent around the tail, of soft rays only, or the 
former with a few posterior spines covered with a thick skin; pectorals small; ventrals 
jugular, rudimentary or suppressed. Lateral line obsolete or nearly so. Gill-rakers small; 
pyloric ceca rudimentary; vent not close to head. 


KEY TO THE SUBFAMILIES AND GENERA OF ZOARCIDZE. 


I. Dorsal fin low behind, some of its posterior rays short and spine-like; ventrals small ......-.-. Zoarcine 
A. Scales:present; teeth strone, conic, in jaws only) = --s.5-----s--4=---cee = eee eee eae =n [Zoances ] 
LI MDorsal fin ContinMOUS oma eis aes, slo'eie an ivieisicir.o eiciene vives cloieieinforeieteierelnereteisiets Se eretereelereeeieisietetete rears Lycodine 


A. Ventral fins present. 
1. Vomer and palatines toothed. 
a. Scales present. 


T-wBodyrmoderatelyselongate).2- tse cm-- scence crs ee nees oat ieee eee aciete LycoDESs 
II. Body very elongate. 
*Spines of vertical fins normal ...... ..-...-<-ccs\ese coe esne seen see = ee LL CEN CHESS 


**Spines, laterally reentorced <<. <)2 cm ce vs suis sciwieiisivierivesicseits waecee LycopoNnus 
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b. Scales absent..... suees ees Der ct sss ects cee cece cee teen en cnn n ee eee cecnee cece ee LYCODALEPIS 
2. Vomer toothless, palatines dentigerous. 

a. Seales present, BID OO CO ere cleseaacte mae cee eae ere eee gene eee NO Sc APRODON 
3. Vomer and palatines toothless. 

ec AGS sOLOSCH Unease een pe aac rere roan sen mcst ese eeee ness esenesse scone sae alsY CODOPSIS 


B. Ventrals absent. 
1. Scales present. 
a. YVomer and palatines toothed ...... 2... .2.0- 225 eee nee cece cece eee cone seen ce cece [MayneEa] 
b: Vomeriand palatines toothless... 22 ccsccss css cece eens cece caecccecceee cess [Borurocara] 
2. Scales absent. 
a. Teeth moderate. 


ie annsredtals POUY SCAlCLOSS: - 5.22 ea cecntasste eee vcsedteet tc. seek ec ee GYMNELIS 
OO AWAODLOSD ssc cc.cei cies sc cceldens semecan Sac cca sacs cece {Lyocara = URONECTES] 

b. Teeth in jaws and on vomer in asingle series, very prominent. 
Hee KITG ORGAN MOVADL Ei: De ewcyos eis a> ce cess soc snieicieisies «a+ sr cwteences soe cee eemeses- MELANOSTIGMA 





LYCODES, Reinharat. 


Lycodes, REINHARDT, Kong]. Danske Selsk. Afhandl., vil, 1838, 147.—GUNnTuER, Cat. Fish. Brit. Mus., rv, 
785.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 785. 


Zoarceoid fishes with body moderately elongate, anguilliform, tapering behind. Head 
oblong; mouth nearly horizontal; lower jaw included. Teeth conical on jaws, vomerines, 
and palatines, those on jaws and palatines usually in single series. Vertical fins united. 
Origin of dorsal behind base of pectoral; pectorals moderate; ventral rudimentary, of 3 or 
4rays. Scales minute, imbedded, present on part or all of the body, the scaly area more 
extensive in the adult than in the young. No air bladder nor pyloric cievea. 


LYCODES VAHLII, Reinuanrpr. 


Lycodes Vahlii, REINNARDT, Kongelige Danske Videnskabernes Selskabs naturvidenskabelige og mathema- 
tiske Afhand1., vir, 1838, 153, tab. v.—GILL, Catalogue of the Fishes of the Eastern Coast of North America, 
1861, 46; Proc. Acad. Nat. Sci. Philadelphia, 1863, 260, (Sept.); Catalogue, Fishes of East Coast of North 
America, 1873, 18.—GUNTHER, Catalogue of the Fishes in the British Museum, Ly, 1862, 319. 

Height of body one-eighth of its length. Head nearly twice as long as high, its length 
four and one-third times in that of body; snout long, the maxillary reaching to opposite 
middle of eye. Distance of vent from ventrals nearly equal to length of head; ventral fins 
less than one-fourth as long as pectorals; vertical fins scaly; body wholly scaly. 

Radial formula: D. 116; A. 95; V.4; Vert. 25487. 

Color brownish yellow, with 6 blackish cross bands extending on the dorsal fin and 
confluent on the belly; the first cross band on and below the anterior dorsal rays, the second 
above the vent; adults nearly uniform blackish. 

This species is as yet known only from Greenland, whence was obtained this type of 
Reinhardt. 

LYCODES ESMARKII, Coiietr. (Fig. 272.) 


Lycodes Esmarkii, COLLETT, Norges Fiske, 1874, 95; Norske Nord-Havs. Exp., 1880, 84. 
Lycodes Vahlii, Goope and Bean, Proc. U. 8. Nat. Mus., 1879, 209 (not of Reinhardt). 

A Lycodes with body moderately elongate, its height one-eighth of its length. Length 
of head two-ninths that of body; snoutobtuse; maxillary not more than half as long as head. 
Vertical fins, nape and body behind front of dorsal scaly. Lateral line indistinct, divided. 
Length of pectorals eight times in that of body. 

Radial formula: D. 110; A. 95; P. 22; V. 4. 

: Color brownish black, with a whitish yellow patch on the nape, and 5 to 8 transverse 
bands of the same color across the dorsal and posteriorly across the anal, these bands becom- 
ing broken into annular spots with age. 

The U.S. Fish Commission received from Capt. Z. Hawkins and the crew of the schooner 
Gwendolen, of Gloucester, Mass., a fine specimen of a species of Lycodes, obtained on La Have 
Bank, in latitude 42° 43/ N., and between the meridians of 62° 20/ and 63° 30’ W., at a depth 
of 300 to 400 fathoms, the schooner having changed position while fishing. A second speci 
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men, #32 millimeters in length, was presented by Capt. William H. Greenleaf and the crew 
of the schooner Chester R. Lawrence, who secured it on the Grand Banks. 

The dentition of the La Have specimen agrees exactly with that of Z. Verrillii. The 
lower jaw has the teeth in two series, with an imperfect series of smaller ones between. The 
upper jaw has a single series of teeth, with a few smaller ones behind the symphysis. There 
are about seven teeth on the vomer and a single row of about seven on each palatine. The 
teeth are obtuse-conic, not curved, as in L. Verrillit. In the specimen of L. Esmarkii from 
La Have the colors are somewhat less regular in distribution than those described and fig- 
ured by Reinhardt; instead of showing 6 light bands, the arrangement of light color upon the 
dark ground of the body is as follows: One white spot on each side, above the posterior end 
of the opercular flap, the spots not meeting on the dorsal line. The first saddle-shaped 
marking begins on the back, under the eighth ray of the dorsal fin, and extends on either 
side nearly to the middle of the body. The second saddle-shaped marking begins under the 
twenty-seventh dorsal ray and extends nearly to the margin of the fin, involving the width 
of about two rays and the connecting membrane, and extends also downward nearly to the 
middle line of the body, increasing in width asit descends. The next begins under the fifty- 
fourth ray, and resembles the last in form and extent. The next begins under the seventy- 
uinth, and, though smaller, resembles the others. The individual from the Grand Banks is 
the largest yet recorded. The measurements are as follows: 


TABLE OF MEASUREMENTS. 


















Current number of specimen..............--22-0-0--20-- 22, 491. 21, 991. Measurements of | Collett’s measure- 
type given by ments of a type 

MOCALIb y anlam aise sim ae iera sinters -iaatele ancl wieiale'sie wis'eraislaei=aini—i=i= Grand Banks. | La Have Bank. Reinhardt. * specimen. f 
meni. | 200¢hs | eins. | 100M | Danish) TOOENS | rai. |) 10th 
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Mxtromo lengthi aces. <2 -secisncs ce ecncecescrees ss smece<@ 632) | Pee asacmer 5403) Fee closer 180 See eemrceia BO0|)| nacmeiienes 

3ody: | 

Greatestiheightiac..cs ---clesicn caee aes sleie n= -ae sate 13 10 
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Width at vent-. 
Height at ventrals. 











































Hoerhtiatiwent=- 56. c scire cicslacw o- narteteatelejaie's'oie1a)s[a\<'=)=11=||elajera ole iela 12a S etemiorrets 13 Wesetee me Tell Seemenes | eee eae 

Snoutito middleiofventeca. cs sec ces cisniee e's etortan = = atollsteooctetets|| einieimic oisierctodlelerets acstele 391M || natereeereta AQ Sererseto 43 
Wead: > 

Greatestilon Pine secc cc sae anise cle cleln wee seiee mele efole aaieialo l= 

Distance from snout to nape..-........-.------+------ 

Width over eyes. 

Greatest width over cheeks .........-..--.----+----- 

Greatest height over cheeks..............-.---------|. 





Width of interorbital area .--....2....0.0----eeenee 
Height over eyes 
Length of snout. 
Length of opereul 
Length of postorbital y 
Length of maxillary......-..-...------ 
benrth ofmandiblecse— 5 -/scciere owe oe slnceclsel= te 
Distance from snout to orbit .-..............-..-..-- 
Distance from snout to middle of pupil ee 
Ton pr diameter/ofieye: -c.cacce< cccie oe cee cinacnne wane 
Dorsal: 
Distanceifromisnoutinscs =r ale ccles viele acwiele,<m-saimeararee 
Length of first ray, --...-----e.s0.esicecdescns> 
Length of eleventh ray--..---....-...2--.- aa 
Length of twenty-fourth ray....-------- 
Length of fifty-fourth ray-..-....-....- 
Length of ninety-third ray .-.....---.- 
Length of ray at end of tail......... 
Length of longest ray ......-.-....--- Loniemeomeeeeee 
Anal: 
Distance from 
Length of firs 
Length of t y 
Length of sixty-fourth re 
Length of eighty-fifth ray 

















hen gto lon gestiaypons-cccssersns scnese senate 
Pectoral: 

IS VAN COMICON AN OU. aoa inlalelaininia sions anise osGainjclomacis cis |sem teenie 

Distance of tip from snout .--. 

en rt hieeeencamcecc= see canis cmavice visewcn Seleescceesiees 
Ventral: 

DIStAN CG LLOMBNOUG mac cece acinciee coc cccwclesinag= cise 

OM EED cote ence aaa cae tana | 


Branchiostegals Seca 
Dorsal eae sancti at -||116-117 




















* Dansk. Vid. Selsk. naturvid. og math. Afh., Deel vii, 1838, 153, pl. v. t Norges Fiske, 1875, 99. 
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Examples were also obtained by the Albatross from station 2470, in 44° 47’ N. lat., 66° 33/ 
45'’ W. long., at a depth of 224 fathoms; and from station 2187, in 39° 49! 30” N, lat.. 71¢ 
10’ W. long., at a depth of 420 fathoms; and by the Fish Hawk (Cat. No. 28920, U.S. N. M.) 
from station 998, in 39° 43’ N, lat., 71° 42/ W. long., at a depth of 302 fathoms. 

LYCODES RETICULATUS, ReinHarpr. (Figures 273, 281, A, B.) 
Lycodes reticulatus, REINUARDT, loc. cit., 167.—GUNnTuER, Cat. Fish. Brit. Mus., rv, 320.—GIL1, loc. cit., 260.— 
COLLETY, loc. cit., 84. 
Lycodes Rossi, MALMGREN, 1864. (Specimens from Spelzbergen; fide Collett.) 
Lycodes gracilis, Sars, Forhandl. Vid. Selsk. Christ., 1867, 40-45, tab. 1, figs. 1-3 (from Drébak). 
Lycodes perspicillum, KRGYER, Dansk. Vidensk. Selsk. Afhandl., 1845, 233.—Ginrurr, loe. eit., 320.—GILL. 
Proc. Acad. Nat. Sci. Phila., 1863, 260. ; 

Body moderately elongate; its height about one-eighth of its length. Length of head 
twice the height of the body; snout long; the maxillary extending beyond vertical from 
middle of eye; distance of vent from ventrals more than length of head. Body entirely 
covered with scales; vertical fins naked. 

Radial formula: D. 94; A. 75; V.4; Pyl. ewe., 2. 

Color, brownish, with a network of black lines on head and body; those on the 
body in five groups, the three anterior of which are partly visible on the dorsal fin; dorsal 
dark-edged. 

The Albatross obtained specimens from station 2453, in 47° 10’ N, lat., 51° 02/ W. Jon., 
at a depth of 82 fathoms; from station 2452, in 47° 04’ N, lat., 58° 48’ W. lon., at a depth 
of 89 fathoms; and from station 2652, in 24° 12/ 30” N. lat., 77° 13’ W. lon., at a depth of 
140 fathoms; and the Fish Hawk (Cat. No. 26357, U.S. N. M., and Cat. No. 26358, U.S. 
Nat. Mus.), from station 861, in Vineyard Sound, Narragansett Bay, in 17 fathoms. 

LYCODES FRIGIDUS, Couterr.. (Figure 274.) 
LIycodes frigidus, COLLETT, Forh. Selsk. Christ., 1878, Nos. 14, 45. 


Color in adults, uniform gray-violet without bands or spots. Size large, reaching 500 
millimeters and upward. Seales comparatively small, covering the entire body, but not 
the head, nor the base of dorsal and anal; in the young the middle of the belly, the base 
of the fins, and the fins themselves are usually naked. Teeth present on the intermaxilla 
and mandible, the palatines and vomer. In adults the height of the body is contained 63 
times, in the young as many as 94 times in the total length. The head is wide and flat, 
its length contained from 4 to 44 times in the total length. Lateral line low, extending from 
the upper end of the gill-opening in a curved direction down toward the vent, from where 
it runs close along the anal to the end of the tail. 

B. 5; D. 93-98, (including one-half of caudal, 99-104); A. 80-85 (including one-half of 
caudal, 85-90); P. 20-21; V.3. (Collett, loc. cit.) 

The Albatross obtained specimens from station 2110, in 35° 12/10’ N, lat., 74° 57! 10" 
W. lon., at a depth of 516 fathoms; from station 2530, in 40° 53’ 30’ N, Jat., 66° 24’ W, lon., 
at a depth of 956 fathoms; from station 2115, in 35° 49’ 30” N, lat., 74° 34! 45" W. lon, at 
a depth of 843 fathoms; from station 2116, in 35° 45/ 23” N, lat., 749 31! 20” W. lon., ata 
depth of 888 fathoms; from station 2209, in 39° 34! 45’ N, lat., 719 31’ 30” W, lon., at a 
depth of 1,080 fathoms; from station 2530, in 40° 53’ 30” N, lat., 66° 24 W. lon., at a depth 
of 956 fathoms; from station 2550, in 39° 44/ 30” N, lat., 70° 30/ 45” W. lon., at a depth of 
1,081 fathoms; Cat. No. 33429, U. S. N. M., from station 2072, in 41° 53’ N, lat., 65° 55! W. 
lon., at a depth of 838 fathoms; Cat. No. 35582, U.S.N. M., from station 2106, in 59° 35’ N. 
lat., 71° 24’ 30” W. lon., at a depth of 1,043 fathoms; Cat. Nos. 35569, 35571, and 599074, Uz 
8. N.M., from station 2203, in 39° 34/15’ W. lon., at a depth of 705 fathoms; Cat. No. 
35438, U. S. N. M., from station 2180, in 39° 29’ 50” N, lat., 719 49/30 W. lon., at a depth 
of 523 fathoms; Cat. No. 35439, U. S. N. M., from station 2182, in 89° 25/ 30’ N, lat., 71° 44, 
W. lon., at a depth of 861 fathoms; Cat. No. 35582, U. S. N. M., from station 21195, in 35° 49/ 
30” N. lat., 749 34’ 45” W. lon., at a depth of 843 fathoms; Cat. No. 35552, U. SN. M., from 
station 2216, in 39° 47’ N. lat., 70° 30’ 30 W. lon., at a depth of 965 fathoms; Cat. No. 

19868—No. 2 20 
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35628, U.S. N. M., from station 2229, in 37° 38’ 40’ N. lat., 73° 16’ 30” W. lon., at a depth 
of 1,423 fathoms; Cat. No. 33309, U.S. N. M., from station 2052, in 39° 40! 05/N, lat., 69° 21’ 
25” W. lon., at a depth of 1,098 fathoms; Cat. No. 33521, U. 8. N. M., from station 2094, in 
39° 44’ 30” N. lat., 71° 04’ W. lon., at a depth of 1,022 fathoms; Cat. No. 32813, U.S. N. M., 
from station 2018, in 37° 12/ 22’ N, lat., 74° 20 04” W. lon.,at a depth of 785 fathoms; Cat. 
No. 33304, U.S. N. M., from station 2051, in 39° 41’ N. lat., 69° 20/ 20’ W. lon., at a depth 
of 1,105 fathoms; Cat. No. 35531, U.S. N. M., from station 2208, in 39° 33’ N., lat., 71° 16/ 15” 
W. lon., at a depth of 1,178 fathoms; Cat. No. 35658, U.S. N. M., from station 2234, in 39° 
09’ N. lat., 72° 03/ 15 W. lon., at a depth of 816 fathoms. 


LYCODES MUCOSUS, Ricuarpson. (Figures 275, 283, A. B.) 
Lycodes mucosus, RICHARDSON, Last of Arctic Voyages, 1855, 326; pl. xxv1.—Bwran, Bull. xv, U. 8S. Nat. 
Mus., 112. 

The greatest height of the body (at the pectorals) is contained 8 times and its greatest 
width (just behind the pectorals) 9 times in the total length. The width at the vent is con- 
tained 8 times in the length of the head and twice in the length of the longest dorsal ray. 
The height at the ventrals about equals the height of the body at the pectorals. The height 
of the body at the vent equals half the greatest width of the head, and is contained 114 
times in the total length. 

The head is very large, its length being «4; of the total, and its greatest width contained 
52 times in the whole length. The distance from the tip of the snout to the nape is one- 
fifth of total length, and four-thirds of the length of the mandible. The distance between 
the eyes is contained 6 times in the lengthof the head. The length of the snout is one-third 
of the length of the head. The nostrils are much farther from the eyes than from each other, 
their distance from the eyes being contained 44 times in the length of the head. The length 
of the upper jaw is contained 64 times in the total length; of the lower jaw, 63 times; the 
upper jaw slightly exceeding the mandible in length. The eyes are very small, close together, 
and high, their long diameter being equal to one-eleventh of the length of the head. 

The distance from the tip of the snout to the beginning of the dorsal fin is contained 34 
times in the total length. The first ray of the dorsal is contained 52 times in the length of 
the head, and the longest, 4 times. 

The distance of the anal from the snout is eleven-twentieths of the total length and 
almost equals twice the distance of the pectoral from the snout. The first anal ray is con- 
tained 94 times in the length of the head, the longest 44 times. The vent is nearly in the 
middle of the total length. 

The distance from the tip of the snout to the base of the pectoral is contained 34 times, 
and the length of the pectoral 6% times in total length. The length of the pectoral equals 
that of the mandible, and only slightly exceeds one-half of the length of the head. 

The distance of the ventral from the tip of the snout equals the length of the head. The 
length of the ventral equals the long diameter of the eye. 

Radial formula: D. (including half of caudal) 90; A. (including half of caudal) 71; P. 
18; V.3. 

Colors: These agree, in the main, so closely with Richardson’s description of them, that 
it is unnecessary to say more than that the cross-markings are faint and narrow. 

The gape of the mouth is very wide. The character and arrangement of the teeth agree 
perfectly with the original description. 

A single individual, 17 inches long, of this species, originally deseribed from Northum- 
berland Sound, was found by Lieut. Mintzer, and presented by him to the U.S. National 
Museum. 

LYCODES PALLIDUS, CoLuetTtT. 


Lycodes pallidus, COLLETT, Forh, Selsk. Christ., 1878, No. 14, 70. 


Color (in young examples) pale yellowish gray-brown, with a series (5-6) of dark verti- 
cal stripes on the dorsal, and a longer stripe toward the end of the anal. Scales compara- 
tively large, covering the body up to about the base of the pectoral, while the head, nape, 
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fins, and the middle of the belly are naked. Teeth present on the intermaxilla, palatines 
a nd vomer. Height of body contained 94 times, and head nearly 43 times in the vial 
length (in young individuals). The lateral line runs downward from the upper angle of 
the gill-opening in a curve under the median line of the body to about the vent, where it 
ceases or becomes inconspicuous. 

—_-B.5; D. 92-95 (with one-half of caudal, 98-101); A. 79-81 (with one-half of caudal, 
84-86); P. 18-19. 

, Two young examples were taken in the middle of August off the north coast of Spitz- 
_ bergen, in about 80° north latitude. The first was obtained August 14, from a depth of 
459 fathoms at station 362, about 15 miles west of Norskéerne; bottom temperature,—1° 
C.; the bottom consisted of bluish-gray clay. This individual was a little over 6 inches 
long. The second, which was a young individual, 34 inches long, was collected on the same 
day at station 363, about 8 miles west of Norskéerne, in a depth of 260 fathoms. The bot- 
tom temperature was +1.2° C.; the bottom consisted of blue clay. 




















| a. b. 
Total length . iinet Mfillimeters. 
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The lateral line begins at the upper angle of the gill-opening, makes a slight curve 

over the opereular flap, and thence proceeds in a curve, without any straight portion, about 

down to the vent; from here, in the two specimens, it is inconspicuous, but can be partially 

traced along the anal base toward the base of the caudal. The number of pores to the 

vent is about 34. (Collett, loc. cit.) 

LYCODES PERSPICILLUM, Kréyer. (Figures 278; 278 A, young.) 

Lycodes perspicilluom, Kroyer, Dansk. Vidensk. Selsk. Afhandl., x1, 1845. 

Distinguished by a light body color aud dark bands, also two ocellated spots on the 

forehead, which have suggested the specific name. Still further separated from the previ- 

ously known species of Lycodes by the smaller number of fin-rays, larger eye, ete. (Avrdycr.) 
Specimens were obtained by the Albatross from station 2491, in 45° 24/ 30” N. lat., 58° 

30! 15” W. lon., at a depth of 59 fathoms, and from station 2456, in 47° 29' N, lat., 02° 18’ 

W. lon., at a depth of 86 fathoms. 

LYCODES SEMINUDUS, REINHARDT. 

Lycodes seminudus, REINHARDT, Kong. Dansk. Selsk., ete., 1838, 223.—GintTuen, Cat. Fish. Brit. Mus., Iv, 

320.—GILL, loc. cit., 260.—CoLLETT, loc. cit., 113. 

Body moderately elongate; its height, which is half the length of the head, one-seventh 

of its length. Body naked in front of vent, scaly behind; finsnaked. Ventrals distant 

from vent somewhat more than length of head. 

Radial formula: D. 91; A. 74; P. 21. 

Color, uniform pale grayish brown, without spots or bands. 

This species is known only from Omenak, Greenland, but is likely to occur in deep 

_ water. 

LYCODES SARSII, CoLiert. 

_ Lycodes Sarsii, COLLETT, Forh. Selsk. Christ., 1871, 62-66, with a plate. 


A Lycodes with the body moderately elongate; its height, which is more than half the 
length of the head, about one-tenth of the total length; length of the head about 55 times 
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in that of the body; length of the maxillary less than the length of the head. Upper and 
lower jaw with a series of round pores, uniting at the angle of the mouth, and continuing 
backward over the operculum to the branchial aperture. Diameter of the orbit less than 
the length of the snout, more than one-fifth the length of the head, and twice the width of 
the interorbital space. Origin of dorsal fin nearer to the vent than to the origin of the 
pectorals. Ventrals short, of 3 rays, the longest slightly more than one-fourth the length 
of the pectorals. Pectorals lanceolate, their Jength somewhat less than that of head. Dis- 
tance from vent to ventrals somewhat less than length of head. Scales lacking. 

Radial formula: P. 18; V. 3. 

Color, brown above, yellowish below. 

The type, 44 millimeters long, was obtained in the Hardanger Fiord, Norway, at a depth 
of 100-150 fathoms, in September, 1869, by Prof. Sars. The specimen was immature. 


LYCODES ZOARCHUS, GoopE and Bran, n.s. (Figures 276, 276 A (young), 283 C). 


The greatest height of the body, 40 millimeters, is about one-ninth of the total length; 
it is entirely covered with conspicuous imbedded scales which extend behind the dorsal and 
anal, leaving only a narrow, naked margin around these fins. Head and pectorals naked. 
A lateral line begins slightly above the upper angle of the gill-opening, rapidly curving 
downward and extending along the lower part of the body not far from the base of the anal 
fin; it can be traced above the anterior two-thirds of the anal. 

The lengtin of the head, 66 millimeters, is contained nearly 53 times’in the total. Its 
greatest height, 52 millimeters, equals about one-half its length. The interorbital distance, 
measured on the bone, is only one-fourth of the length of the eye. The length of the eye, 
15 millimeters, is nearly one-fourth the length of the head and is equal to the length of 
the snout. The nostrils are placed close to the upper lip and as far from each other as 
from the eye. The maxilla reaches to the vertical through the middle of the eye. 

The length of the upper jaw, 28 millimeters, is contained 24 times in that of the head. 
The Jength of the mandible, 31 millimeters, is nearly one-half that of the head. The man- 
dible has a conspicuous flap on each side, about as long as the eye, beginning at a distance 
from the symphysis equal to one-half the length of the eye. The inner edge of the man- 
dible also has aslightly elevated ridge of skin. Length of intermaxillary series of teeth, 
13 millimeters, equal to one-fifth of that of the head. Length of palatine series, 12 milli- 
meters, nearly equal to that of intermaxillary. Vomerines in around patch. Mandibular 
teeth in three series. Width of gill-opening, 25 millimeters, two-fifths length of head. The 
ventrals are in front of the base of the pectorals; their length, 8 millimeters, equals one- 
eighth that of the head. The distance between the lower angles of the gill-opening, 12 mil- 
limeters, is nearly one-fifth the length of the head. The origin of thedorsal is distant from 
the head a space equal to one-third the length of the head; it is slightly behind the middle 
of the pectoral. The pectoral when extended reaches to about the vertical from the sixth 
dorsal ray. The longest ray of the dorsal is about one fourth the length of the head. The 
anal orginates under the seventeenth ray of the dorsal. The vent is under the fifteenth 
ray of the dorsal. The longest pectoral ray, 38 millimeters, is contained about 94 times in 
the total length. 

Color, grayish-brown, lighter on the belly and under surface of the head; sides, irregu- 
larly mottled with darker, a narrow dark edge at the tip of the first four dorsal rays. 

In a young specimen, No. 39299, the mottlings on the sides are band_like, the bands not 
extending below the middle of the body entirely. This example is from N. lat. 44° 26’, W. 
lon. 57° 11/ 15’, 190 fathoms. 

D. 116; A. 102; P. 19: 

The type of the description is a specimen 366 millimeters long, catalogue number 39298, 
obtained by the Albatross in N, lat. 44° 46’ 30, W. lon. 59° 55! 45’, 130 fathoms, off Nova 
Scotia. This species has the same number of rays in the dorsal and anal as in some 
specimens of L, pawxillus, but the pectoral has 19 rays instead of 16, the median lateral line 
is not developed as in pavillus, and the form is very much stouter, the greatest height in 
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— paxillus being only a fifteenth of the total length, while in zoarchus it is one-ninth. The 


head in pavillus is one-seventh of the total length, while in this species its length is con- 


tained 52 times. The coloration is also very different from that of parillus, the latter being 
-auniform brown, while zoarchus has a black blotch at the beginning of the dorsal, and the 
sides are irregularly mottled with dark markings, which in the young specimen form more 
or less complete bands, while in adult specimens these bands break up into irregular 
-mottlings. 

LYCENCHELYS, Gill. 
Lycenchelys, G1LL, Proc. Acad. Nat. Sci., Phila., 1884, 180. 
; A genus closely allied to Lycodes, but having a very elongate body, its length being 
- from twelve to twenty-four times its height. 


LYCENCHELYS MURZENA, (COLLETr), GILL. 
Lycodes murenda, COLLETT, Forh. Selsk. Christ., 1878, No. 14, 15. 
Lycenchelys murena, GILL, loc. cit. : 

A Lycenchelys with body extremely elongate and slender; its greatest height con- 
tained about 20 times, length of head nearly 8 times in the total length. The long diameter 
of the eye is contained about 44 times in the length of the head. Body everywhere scaled, 
head and fins naked. Ventrals comparatively close together, contained 6 times in the length 
of the pectoral. Teeth in a single series in both jaws. Color (in the single young individ- 
ual examined) uniform grayish brown. 

D. 112 (including one-half of caudal, 118); A. 95 (including one-half of caudal, 101); 
Pals: 
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Lateral line present, but difficult to trace in its entirety. From the upper angle of the 
gill-opening a series of rather closely placed, very small pores (connected by a narrow line), 
descends in a curve to a short distance behind the vent; after having reached nearly to the 
base of the anal, it runs for a short distance nearly horizontally, whereupon it ceases, or 
can not be followed in the same direction with certainty. Another lateral line, however, 
begins about over the vent, and runs horizontally along the median line, becoming obsolete 
toward the end of the tail. The pores herein are very small and more widely separated, and 

can be seen only by close observation; the short whitish Jine which rans through each pore, 
forms here no accompanying line. 

Since the termination of the anterior descending lateral line is considerably behind the 
origin of the upper horizontal lateral line, no connection appears to exist between them. 

(Collett.) 

One example, about 7 inches long, from the bank off Trenen, in Helgeland, Norway; 

ice-cold water. 

A, station 124, 66° 41’ N. lat., 6° 59’ E. lon. Depth, 350 fathoms, temperature, 0.8° C., 

bottom, clay. June 19, 1877. 


LYCENCHELYS VERRILLU, (Goope and Bran), Jordan. (Vigures 277, 277 A, Young.) 


Lycodes Verrillii, GoopE and Bran, Amer. Jour, Sci. and Arts, XVI, 1877, 474; Cat. Fish., Essex Co. and Mass. 
Bay, 1879, 9.—Goopr, Proc. U. 8. Nat. Mus., 11, 337, 477. 
Lycenchelys Verrillii, JoRDAN, Cat. Fish. N. Amer., 1885, 124. 
Body very elongate, its height 12-15 in its length. Head much depressed, its length 
52 in that of the body; maxillary nearly reaching posterior margin of orbit; upper jaw much 
the longer; profile very convex; snout obtusely rounded above. 


Radial formula: D. 92; A. 55. 
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Color, light grayish brown above; below, pearly white; sides with irregular brown 
patches bisected by the lateral line; abdominal region livid blue; a spot of brown on the 
tip of the tail. 

L. Verrillii proves, as we have long believed it to be, a pygmy species, reaching 
maturity at a length of from 5 to 6 inches. The old males are transformed almost beyond 
specific recognition by an extraordinary development of the entire head in advance of the 
eyes. The snout becomes shovel-shaped, its length equal to two-fifths that of the head, 
while in the normal condition it is only one-fourth. We have examined specimens in inter- 
mediate condition. The extension of the snout is accompanied by a corresponding enlarge- 
ment of the muscles of the cheeks. 

The Blake secured examples from station CCCrx, in 40° 11/ 40” N, lat., 68° 22’ W. Ion., 
at a depth of 304 fathoms; from station CCCXXIX, in 34° 39/ 40” N, lat., 75° 14’ 40’ W. lon., 
at a depth of 603 fathoms, and from station CCCXXxT, in 35° 45/ 30’ N, lat., 74° 48’ W. 
lon., at a depth of 263 fathoms. The Albatross obtained specimens from station 2547, in 
39° 54! 30” N, lat., 70° 20’ W, lon., at a depth of 390 fathoms; from station 2299, in 35° 40/ 
N. lat., 74° 51/30” W. lon., at a depth of 296 fathoms; Cat. No. 35563, U. 8S. N. M., from 
station 2212, in 39° 59/30” N. lat., 70° 30! 45” W. lon, at a depth of 428 fathoms; Cat. No. 
35462, U.S. N. M., from station 2187, in 39° 49/ 30” N. lat., 71° 10’ W. lon., at a depth of 
420 fathoms, and Cat. No. 35695, U. S. N. M., from station 2262, in 39° 54’ 45” N, lat., 69° 
29/ 45/" W. lon., at a depth of 250 fathoms. The Fish Hawk took it from station 870, in 40° 
02/ 36” N. lat., T0° 22/ 58” W. lon., at a depth of 155 fathoms; from station 880, in 39° 48/ 
30” N, lat., 70° 52’ W. lon., at a depth of 2524 fathoms; Cat. No. 28894, U.S. N. M., from sta- 
tion 987, in 89° 42’ N. lat., 71° 32’ W. lon., at a depth of 335 fathoms; Cat. No. 28904, U.S. 
N. M., from station 1025, in 39° 49/ N. lat., 71° 25’ W. lon., at a depth of 216 fathoms; Cat. 
Nos. 28919 and 28923, U.S. N. M., from station 998, in 39° 43’ N. lat., 71° 32’ W. lon., at a 
depth of 302 fathoms; Cat. Nos. 26730 and 26738, U.S. N. M., from station 898, in 37° 24/ 
N. lat., 74° 17’ W. lon., at a depth of 300 fathoms; Cat. No. 28886, U.S. N. M., from station 
994, in 39° 40’ N, lat., 71° 30’ W. lon., at a depth of 368 fathoms; Cat. No. 28959, U.S. N. M., 
from station 1032, in 39° 56’ N, lat., 69° 22’ W. lon., at a depth of 208 fathoms; Cat. No. 
28736, U.S. N. M., from station 925, in 39° 55’, N. lat., 70° 47’ W. lon., at a depth of 229 
fathoms; Cat. No. 29074, U. 8. N. M., from station 1049, in 38° 28’ N. lat., 73° 22’ W. lon., 
at a depth of 435 fathoms; Cat. No. 28928, U.S. N. M., from station 1028, in 39° 57’ N. lat., 
69° 17’ W. lon., at a depth of 410 fathoms; Cat. No. 26180, U.S. N. M., from between 39° 52! 
20" N. lat., 70° 58’ W. lon., and 39° 56’ 30” N. lat., 70° 59’ 45’ W. lon., in from 238 to 372 
fathoms; Cat. No. 28800, U.S. N. M., from station 946, in 39° 55/ 30” N. lat., 71° 14’ W. Ion., 
ata depth of 247 fathoms; Cat. No. 28797, U.S. N. M., from station 947, in 39° 53/ 30’ N. lat., 
71° 13/ 30” W. lon., at a depth of 319 fathoms; Cat. No. 31586, U.S. N. M., from station 992, 
in 40° 33’ N, lat., 70° 45’ W. lon., at a depth of 36 fathoms; Cat. Nos. 26082 and 26093, U.S. 
N. M., from station 880, in 39° 48/ 30” N. lat., 70° 52’ W. lon., at a depth of 2525 fathoms; 
Cat. No. 28902, U.S. N. M., from station 999, in 39° 45’ 13” N. lat., 719 30’ W. lon., at a depth 
of 266 fathoms; Cat. No, 31532, U.S. N. M., from station 1090, off Cape Cod, at a depth of 
110 fathoms; Cat. No. 31759, U. S. N. M., from station 1142, in 39° 32’ N. lat., 72° W. lon., 
at a depth of 322 fathoms; Cat. No. 26160, U.S. N. M., from station 894, in 39° 53’ N. lat., 70° 
58’ 30 W. lon., at a depth of 365 fathoms; Cat. No. 31597, U.S. N. M., from station 1092, 
in 39° 58’ N. lat., 69° 42’ W. lon., at a depth of 202 fathoms; Cat. No. 28768, U. S. N. M., 
from station 938, in 39° 51’ N. lat., 69° 49/ 15” W. lon., at a depth of 317 fathoms; Cat. No. 
26096, U.S. N. M., from station 879, in 39° 49/ 30” N. lat., 70° 54’ W. lon., at a depth of 225 
fathoms, and Cat. No. 26080, U.S. N. M., from station 881, in 39° 46/ 30’ N. lat., 70° 54/ 
W. lon., at a depth of 325 fathoms. Several individuals were taken by the Speedwell from 
station 172, in 42° 33’ N, lat., 69° 57’ W. lon., at a depth of 115 fathoms; from station 199, 
off Thatcher’s Island, at a depth of 98 fathoms; from station 194, at a depth of 110 fathoms, 
and from station 164, off Thatcher’s Island, in 75 fathoms. 
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LYCENCHELYS PAXILLUS, (Goopr and BEAN), Jordan. (Figures 279; 282.) 


Lycodes paxillus, GOODE and Brean, Proc. U. S. Nat. Mus., 11, 1879, 44; Cat. Fish. Essex Co. and Mass. Bay, 
1879, 9.—GoopE, Proc. U. S. Nat. Mus. 111, 477 (a kipper male). 

Lycenchelys paxillus, JORDAN, Cat. Fish. N. Amer., 1885, 124. 

Lycodes paxilloides, GooDE and BEAN, Bull. Mus. Comp, Zool., 1883, x, No. 5, 207-8 (a normal, not sexually 
distorted, individual). 

Body attenuate, its greatest height about half the length of the head, which is broad 
flat above, with declivous profile; its length contained about eight times in that of body. 
Upper jaw extending far beyond the lower; cheeks very full and protuberant. Teeth stout, 
recurved, and sharply pointed, in a single series on both jaws, except at the symphysis; a 
few teeth clustered at the head of the vomer; palatines with a single series; interorbital 
space about one-fourth length of snout, which is about equal to that of eye, which is eon- 
tained 33 times in length of head. The tubular nostril is much nearer to the tip of the 
snout than to the eye. 

Origin of dorsal over end of the extended pectoral; its distance from the tip of the 
snout is contained 4 to {3 times in the total length; that of the anal from the snout 34 times 
or less. Vent immediately in front of anal. The length of the pectoral equals one-half that 
of the head, or a little more. The distance of the ventral from the snout is contained 84 
times in the total length. The length of the ventral is scarcely more than that of the 
pupil. Seales very small, present everywhere except on the head and pectorals, extending 
almost out to the margin of the vertical fins. 

Radial formula: D, 116; A. 100. 

Color, light brown, the head somewhat darker. 

The form of L. paxillus is rounder and more terete than that of almost any other 
described species. It is also easily distinguished by its very short head, by the peculiar 
curvature of the strong jaw, and by the enormous development of the muscles of the cheek. 
In the small number of pectoral rays it resembles L. polaris, Sabine, L. murena, Collett, 
and L. Verrillii, Goode and Bean. 

The type of L. pavillus is a male in breeding form, such as is shown in figure 279. 

LD. paxilloides was based upon a normal individual, as shown in figure 282. 

The first example of this form was obtained by Capt. Joseph W. Collins and the crew 
of the schooner Marion of Gloucester, from the gully between Le Have and Sable Island 
Banks, in lat. 42° 48’ N., lon. 63° 07 W., and presented to the U.S. Fish Commission for 
the National Museum. The specimen, which is 14? inches in length, is in a dilapidated 
condition, and was apparently taken from the stomach of a fish, probably a halibut. Fish- 
ing in this locality is carried on exclusively with trawls or long-lines at a depth of 1,200 to 
2,400 feet. 

The Blake secured specimens from station CCCIX, in 40° 11/ 40” N, lat., 68° 22’ W. lon., 
at a depth of 304 fathoms; from station CCCXIL, in 39° 50/45” N. lat., 70° 11’ W. lon., at a 
depth of 466 fathoms; and from station CCOXXXII. in 35° 45/ 30” N. lat., 74° 48’ W. lon., at 
a depth of 263 fathoms; the Albatross from station 2561, in 39° 38’ N, lat., 71° 42’ W. lon., 
at a depth of 500 fathoms; from station 2546, in 39° 53’ 30” N. lat., 70° 17’ 30’ W. lon., at 
a depth of 538 fathoms; Cat. No. 35406, U.S. N. M., from station 2180, in 39° 29/ 50/N, lat., 
71° 49’ 30” W. lon., at a depth of 523 fathoms; Cat. No. 33372, U.S. N. M., from station 
2078, in 41° 11/ 30” N. lat., 66° 12/ 20’ W. lon., at a depth of 499 fathoms; Cat. No, 35544, 
U.S.N.M., from station 2202, in 39° 88’ N, lat., 71° 39/ 45” W. lon., at a depth of 515 fathoms; 
Cat. No. 35663, U. S. N. M., from station 2238, in 39° 06’ N, lat., 72° 10’ W, lon., at a depth 
of 904 fathoms; Cat. No. 35545, U. S. N. M., from station 2202, in 39° 38’ N, lat., 71° 39° 45” 
W. lon., at a depth of 515 fathoms; Cat. No. 35629, U. 8S. N. M., from station 2253, in 38 
36’ 30” N. lat., 73° 06’ W. lon., at a depth of 630 fathoms; and Cat. No. 35612, U.S. N. M., 
from station 2201, in 39° 39/ 45” N. lat., 71° 35’ 15’” W. lon., at a depth of 538 fathoms. 
Examples were also obtained by the Fish Hawk as follows: Cat. No. 26151, U.S. N. M., 
from station 891, in 39° 46’ N, lat., 71° 10’ W. lon., at a depth of 480(?) fathoms, and station 
894, in 39° 53’ N, lat., 70° 58/30” W. lon., at a depth of 365 fathoms; Cat. No. 31766, U.S, 
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N. M., from station 1143, in 89° 29’ N. lat., 72° 01’ W. lon., at a depth of 452 fathoms; Cat. 
No. 29076, U.S. N. M., from station 1049, in 38° 28/ N. lat., 73° 22’ W. lon., at a depth of 435 
fathoms; Cat. No. 31763, U.S. N. M., from station 1140, in 39° 34/ N. lat., 71° 56’ W. lon. at 
depth of 374 fathoms; Cat. No. 28760, U.S. N. M., from station 957, in 39° 49’ 25’ N, lat. 
69° 49’ W. lon., at a depth of 506 fathoms; Cat. No. 28929, U.S. N. M., from station 1028, 
in 39° 57’ N. lat., 69° 17’ W.Ion., at a depth of 410 fathoms, and Cat. No. 28953, U.S. N. M., 
from station 1029, in 39° 57/ 06” N. lat., 69° 16’ W. lon., at a depth of 458 fathoms. 


LYCODONUS, Goode and Bean. ‘ 


Lycodonus, GOODE and BEAN, Bull. Mus, Comp. Zool., x, No, 5, 208.—GinrTHeR, Challenger Report, xx, 
1887, 81. 

Lycodoids with body blenniform, elongate. Scales small, circular, imbedded in the skin. 
Lateral line very short, posteriorly obsolete. Eye moderate. Jaws without fringes. Upper 
jaw longer than lower. Fin rays soft, articulated; those of the dorsal and anal fins sup- 
ported laterally, each by a pair of sculptured ectodermal scutes or plates. Caudal distinct, 
not fully connate with dorsal and anal, few-rayed. Ventrals present, jugular, each com- 
posed of a few slender, deeply cleft, articulated rays. Gill opening rather narrow. 
Branchiostegal membranes broadly joined to the isthmus. Teeth as in Lycodes. Pseudo- 
branchiz apparently present. Branchiostegals apparently 5. Guill arches 4. Gill-rakers 
rudimentary, in moderate number. Air bladder and pyloric ceca apparently absent. 

This genus is in nearly every particular like Lycodes, from which, however, it is dis- 
tinguished by the peculiar structure of the dorsal and anal fins. 


LYCODONUS MIRABILIS, Goopr and Bran. (Figure 280.) 


Lycodonus mirabilis, GOODE and BEAN, Bull. Mus. Comp. Zool., 1883, x, No. 5, 208, 209. 


The body is shaped much as in Lycenchelys Verrillii; its greatest height, at origin of dorsal, 
contained about 18 times in the length of the body. Scales as in Lycodes, the scales not 
extending out upon the fins. The head and nape are also scaleless. Lateral line appar- 
ently obsolete posteriorly, not extending back of the extremity of the pectoral. 

The length of the head is contained about 7 times in the entire length. The diameter 
of the eye is contained 25 times in the length of the head, and is about equal to the postor- 
bital portion of the head. The eye is placed high, the width of the interorbital space 
being less than the diameter of the pupil, and contained 34 times in the long diameter of 
the eye. Nostrils immediately in front of the eye. The maxilla extends to the vertical 
through the anterior margin of the pupil; the mandible, to a little behind the vertical 
through the posterior margin of the pupil. 

The dorsal fin is inserted slightly behind the vertical through the base of the pectoral; 
the portion of the fin present in the mutilated specimen before us contains 80 articulated 
rays. The first 10 or 11 scutes do not support rays, but whether rays were originally present 
or not can not be ascertained. The longest dorsal ray is about equal to the longest anal 
ray, its length being contained about 3 times in that of the head. The distance of the 
vent from the snout is twice the length of the head; the anal begins immediately behind 
the vent; it consists at present of about 70 articulated rays. The caudal rays extend be- 
yond the tips of the ultimate dorsal and anal rays; they are about 9 in number. 

The distance of the ventral from the snout is equal to twice the length of the upper jaw; 
middle ventral ray is the longest, it being half as long as the postorbital part of the head. 

The length of the pectoral equals three times that of the snout. 

Radial formula: D, 804; A. 704; 0.9; P.18; V. 3. 

A single mutilated specimen, measuring 112 millimeters in its imperfect condition, was 
taken by the Blake from station CCCXXXVII, in 38° 20! .08’” N. lat., 73° 23/ 20/’ W. long., at a 
depth of 740 fathoms. The Albatross also obtained examples from station 2116, in 35° 45/ 23” 
N. lat., 749 31/ 25’ W. long., at a depth of 888 fathoms; from station 2205, in 39° 35/ N. lat., 
71° 18/ 45” W. long., at a depth of 1,073 fathoms; from station 2083, in 40° 26/ 40’ N, lat., 
67° 05! 15" W, long., at a depth of 959 fathoms; from station 2115, in 35° 49/30” N. lat., 74° 
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34/ 45’ W. long., at a depth of 843 fathoms; from station 2552, in 39° 47/ 07’ N. Lat., 70° 
35” W. long., at a depth of 721 fathoms; from station 2550, in 39° 44/ 30” N, lat., 70° 30/ 
45/’ W. long., at a depth of 1,051 fathoms; from station 2074, in 41° 43’ N. lat., 65° 21/ 50” 
W. long., at a depth of 1,309 fathoms; Cat. No. 385517, U. S. N. M., from station 2209, in 39° 
34! 45" N, lat., 71° 30’ 30” W. long., at a depth of 1,080 fathoms; Cat. No. 33522, U.S. N. 
M., from station 2094, in 39° 44/ 30 N. lat., 71° 04’ W. long., at a depth of 1022 fathoms; 
Cat. Nos. 33366 and 33481, U.S. N. ML, from station 2077, in 41° 09/ 40” N. lat., 66° 02/ 20” 
W. long., at a depth of 1,255 fathoms; Cat. No. 35559, U. S. N. M., from station 2210, in 39° 
37 45" N, Jat., 71° 18! 45’ W. long., at a depth of 991 fathoms; Cat. No. 35519, U.S. N.M., 
from station 2206, in 39° 35’ N. lat., 71° 24/ 30” W. long., at a depth of 1,043 fathoms; Cat. 
No. 35554, U.S. N. M., from station 2216, in 39° 47’ N, lat., 70° 30’ 30” W. long., at a depth 
of 963 fathoms; Cat. No. 33380, U.S. N. M., from station 2072, in 41° 53 N. lat., 659 35/ W, 
long., at a depth of 858 fathoms; and Cat. No. 35,455, U. S. N. M., from station 2191, in 89° 
45/ 30 N. lat., 70° 17’ W. long., at a depth of 961 fathoms. 


LY CODOPSIS, Collett. 

Lycodopsis, COLLETT, Proc. Zoil. Soc. London, 1879, 381 (type, Lycodes pacificus, Collett). 

Leurynnis, LOCKINGTON, Proc. U. 8. Nat. Mus., 1879, 326. 

Zoarceoids with body elongate, eel-shaped, covered with small, smooth, imbedded scales. 
Head large; snout broad and long; interorbital space very narrow; mouth large, horizontal; 
teeth conical, those of the upper jaw in a single row, those of the lower in a band in front, 
the inner series enlarged, larger than the upper teeth; no teeth on vomer or palatines. 
Ventral fins very small; vertical fins continuous, without spines. (Collett.) 

This genus is represented by one or two species from moderately deep water off the 
coast of California, Oregon, and Washington. 

GYMNELIS, Reinhardt. 

Gymnelis, REINHARDT, Dansk. Vidensk. Selsk. Afhandl., vir, 131, 1838 (type, Ophidium viride, Fabricius).— 
GinrHer, Challenger Report, XX11, 1887, 81. 

Body elongate, naked. Vertical fins without spines; ventral fins none. Small, conical 
teeth on the jaws, vomer, and palatines. Gill-openings very narrow. No air-bladder; pylo- 
ric cea none; no anal papilla. Size small. Arctic seas. 

GYMNELIS VIRIDIS, (Fapricivs), REINHARDT. 

Ophidium viride, Fapricivs, Fauna Gronlandica, 141. 

Gymnelis viridis, REINHARDT, K. Dansk. Vidensk. Selsk. Afhandl., vu, 1838, 131.—Gaimarp, Voy. Seand. 
Poiss., pl. xv.—GuNTHER, Cat. Fish. Brit. Mus., 1v, 1862, 323; Challenger Report, Xxu, 1887, 82.— 
CoLtett, Norsk. Nordh. Exped. Fisk., 123, pl. tv, fig. 32.—KroéyeEnr, Nat. Hist. Tidsskr., 1862, 1, 258.— 
LUTKEN, Kara-Havets, Fisk. in Dijmphna-Togtet, 125. 

Gymnelis pictus, GUNTHER, Cat. Fish. Brit. Mus., 1v, 1862, 324. 

Height of body one-half the length of the head, which is contained about 63 times in 
the total length; snout subconical, longer than the eye; jaws equal; mouth oblique; maxillary 
reaching beyond eye; teeth rather small, conical, in a single series on each side, forming a 
patch anteriorly; distance from snout to vent 24 times length of head. 

Pectoral rounded, inserted low, its length less than half that of the head. Dorsal com- 
mencing over posterior third of pectorals. 

Radial formula: D. 100; A. 80. 

Color, brownish, usually with dark transverse markings, but sometimes unspotted. 

This species has been found in abundance in the Arctic seas, from Alaska to Nova Scotia. 

MELANOSTIGMA, Gunther. 

Melanostigma, GiinruEr, Proc. Zool. Soc. London, 1881, 20; Challenger Report, Xxu, 1877, 82. 

This genus agrees with Gymnelis and Maynea in the absence of ventral fins, and tech- 
nically may be distinguished from both by the much more elongate teeth, which in the jaws, 
as well as on the vomer and palatines, stand in a single series. Iowever, there are other 
striking differences, which will be mentioned in the subsequent description, 
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MELANOSTIGMA GELATINOSUM, Gintner. (igure 284.) 


Melanostigma gelatinosum, GUNTHER, Proc. Zool. Soe. London, 1881, 21, pl. u, fig. A; Challenger Report, 
XXII, 1887, 82.—Goopr and Bran, Bull. Mus. Comp. Zool., 1883, 209.—JORDAN, Cat. Fish. N. Amer., 
1885, 125. 

Body is enveloped in a loose, delicate skin, as in Liparis. Head large, deep, compressed, 
with obtuse snout. Hye large, two-sevenths of the length of the head and longer than the 
snout. Cleft of the mouth rather oblique, but the lower jaw does not project beyond the 
upper. Lips not fleshy. Inside of the mouth, gill-openings, and vent black. The gill- 
opening is reduced to a very narrow foramen above the base of the pectoral fin. The origin 
of the dorsal fin and the root of the pectoral are enveloped in the loose skin of the body. 
The dorsal fin seems to commence above the middle of the pectoral, is low at first, but 
becomes considerably higher posteriorly. Pectorals very narrow, consisting of a few rays 
only. Upper parts tinged with a purplish gray; sides marbled with the same color, which 
toward the end of the tail becomes more intense, almost black. 

Total length of the specimen 54 inches; distance of the snout from the gill-opening 
seven-eighths inch, from the vent 1% inches. 

The type specimen was obtained on January 16, 1880, by Dr. Coppinger, of H. M.S. 
Alert, at Tilly bay, in the Straits of Magellan, in 24 fathoms. 

The Blake secured an individual from station CCCXXXIV, in 38° 20! 30’ N. lat., 73° 
26/ 40’ W. lon., at a depth of 395 fathoms; and the Albatross obtained specimens from 
station 2003, in 37° 16/ 30” N. lat., 74° 20/ 36’ W. lon., at a depth of 641 fathoms; from station 
2549, in 39° 51! 30” N. Jat., 70° 17’ W. lon., at a depth of 571 fathoms; from station 2546, in 
39° 53/ 30” N. lat., 70° 17/ 30’ W. lon., at a depth of 538 fathoms; Cat. No. 32667, U.S. N. 
M., from station 2003, in 37° 16! 30/ N. lat., 74° 20/ 36 W. lon., at a depth of 641 fathoms; 
Cat. No. 35611, U. S. N. M., from station 2201, in 39° 39/ 45’ N. lat., 71° 35! 15” W. lon., at 
a depth of 538 fathoms. The Fish Hawk took additional specimens from station 994, in 389° 
40’ N. lat., 71° 30’ W. lon., at a depth of 368 fathoms; Cat. No. 28762, U.S. N. M., from 
station 937, in 39° 49/ 25’ N. lat., 69° 49’ W.lon., at a depth of 616 fathoms; Cat. No. 28901, 
U. S. N. M., from station 995, in 39° 40/ 30’ N. lat., 71° 31’ W. lon., at a depth of 358 
fathoms; Cat. No. 28813, U. 8. N. M., from station 947, in 39° 53/ 30” N. lat., 71° 13/ 30” 
W. lon., at a depth of 319 fathoms; Cat. No. 28853, U.S. N. M., from station 952, in 39° 55/ 
N. lat., 70° 28’ W. lon., at a depth of 396 fathoms. 


Family BROTULIDAE. 


Brotuline, Swainson, Nat. Hist. Fish, 1839, 11, 188, 301. 
Brotuloidei, BLEEKER, Tentamen, 859, XXIV. 

Brotulidw, ADAMS, Man. Nat. Hist., 1854, 104. 

Brotulina, GUNTHER, Cat. Fish. Brit. Mus., 1v, 1862, 371. 


Ophidioidea, with body naked or covered with small seales. Dorsal and anal fins confluent 
with caudal. Ventrals jugular, reduced to one or two rays. Gill-openings wide, the gill- 
membranes free. Vent in anterior half of body. Barbel present or absent. Lateral line 
interrupted, or partially 01 completely obsolete. 


ARTIFICIAL KEY TO THE GENERA OF BROTULID. 


(Not strictly according to affinities, and for purposes of identification only.) 
Barbels present on snout and lower jaw. 
Ie Ventralsiapairiofibifid filaments: ---25- seers eee ra ee eee eee eee ee eee eee eee [Brorua ] 
i Ventralsiaipairiof simple: flamentsio.-..cies: oe selene Oe eiee eee eee aa [NEMATOBROTULA ] 
3arbels replaced by cilia or tubercles. 
I. Eye absent or rudimentary. Cave dwellers. 
A. No teeth on palatines; villiform teeth in jaws .........-------5-- 2-00 -+-----50----5 [LuciruGa] 
B. Strong teeth on palatines, and on mandibular edge.......--.-..-------------------[STyG@1coa] 
No barbels, cilia, or tubercles. 
I. Caudal differentiated, with distinet stem. 
A. Ventral filaments single. <A flat opereular spine. 
it. lead 'saaliy): ssc eas coer ss sete e mise siete oe eae ee ee eater ee rete te [DINEMATICHTHYS | 
2. Head ‘naked: 235.5 re ean es Lee ce eee eee [ BRosMOPHYCIS } 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 315 


II. Caudal not fally differentiated, and often confluent. 
A. Ventrals inserted on isthmus, not far from humeral symphysis 
1. Pectorals simple. Eyes present. 
a. Lateral line present posteriorly, but broken in middle. 
i. Palatines dentigerous. Ventrals a pair of filaments, each of two closely united rays. 
BYTHITES 
ii. Palatines toothless. Ventrals a pair of simple rays ....--......2....--- GRAMMONUS 
6, Lateral line obsolete posteriorly. 
i. Ventrals a pair of simple rays. 
* Lateral line distinct on front of body. 
t Palatines with teeth. Preopereulum unarmed, 
A. Head scaly (except snout). Lateral line indistinet. 
1, Opereulum with a single spine. Vent median ......-.....Catastyx 
B. Head naked. Lateral line on trunk only. 
. 1. Opereulum without a spine. Vent postmedian ....-..SaccoGAsTER 
2. Operculum withtwospines. Ventpremedian ....DiIPLACANTHOPOMA 
tt Palatines with teeth. Preoperculum strongly armed. 
A. Head partially naked. Lateral line obsolete posteriorly. 
1. Opereulum with one spine, preoperculum with 3-4....--. DICROMITA 
** Lateral line obsolescent, almost or quite invisible. 
t A feeble spine on the operculum. 


ei eee rene een Soe as, BYTHITIN.E 


A. Head'smooth.: Eyessmall -. wi... o20cc5 ccoccesise caaecces BASSOZETUS 

By Head icrested.. Myes large 2:22 2222.s522-.ds0ss0ccss005 GLYPTOPHIDIUM 
tt Acute spines on head-bones and opercles. 

A. A long, tapering tail. No pyloric ceca............---.-... DERMATORUS 


ii, Ventrals a pair of bifid rays. 
* Caudal rays exserted, but confluent with those of anal and caudal. 
t Head scaly. 
A. Preoperculum with small spines at its angle. 
i Operculum: with One spine <- e100. — <2 <-=—2 = ae'eima'anie ows = NEOBYTHITES 
B. Preoperculum unarmed. 
1. Two spines on operculum. Ventrals close together. BENTHOCOMETES 
2. One strong spine on operculum. Ventrals far apart .....BASSOGIGAS 
c. Preoperculum with crenulated limb. 
i; Ventrals feeble, close together. ...2. -2=-22-<s-ee csecewre=as ALCOCKIA 
tt Head naked. 
A. Lateral line not distinguishable. 
1. Several strong spines on head......--... ee steraieicteyaeeraer = ateetere CELEMA 
n. Lateral line represented by a few large scales near shoulders. 
1. Head smooth. Tail very attenuate .....-..-...-2.0..-20--00 Mcepia 
** Caudal not confluent with vertical fins, but without distinct pediniele, 
t Teeth on jaws, vomer and palatines in villiform bands. 
A. Preoperculum unarmed. Head scaled, 
1. A flat opercular spine. 
a. Snout much produced and dilated. Lateral line very indistinct 
(Ol aDSCUG))caeee cea eaeen cece ree eee ees BARATHRODEMUS 
2. Operculum with a bony ridge above, ending in a blunt point. 
a. Snout not produced, broad, rounded, flattened at tip. Lateral 
line obsolete posteriorly ......---.---.------ PYCNOCRASPEDUM 
3. Operculum a triangular flap, unarmed, 
a. Lower pectoral rays prolonged, the lowest filamentous. 
NEMATONUS 





c. Lateral line represented by three rows of pores, dorsal, lateral, and ventral. 
i. Head spinigerous. 
*Ventrals each of two distinet rays. Opereular spine moderate, straight. POROGADUS 
**Ventrals each of two united rays. Opercular spine strong, curved.....- PENoPUS 
! _ 2. Pectorals simple. Eyes absent or rudimentary. 
a. Body sealy. Eyes absent. 
i. Ventrals bifid filaments. Teeth on jaws, vomer, and palatines .....TAUREDOPHIDIUM 


3. Pectorals with lower rays differentiated. 
a. Preoperculum armed with three spines, operenlum with one. Lateral line obsolete pos- 


teriorly. 
i. Ventrals simple, not close together -.....---.-------++--+-++++2-2520er crt PTEROIDONUS 
ii. Ventrals bifid, approximate.......--...-----.2022 eee ee eee cent eter cee . DICROLENE 
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b. Preopereulum unarmed, <A single spine on operculum, Lateral line absent(?) 
i. Ventrals each a pair of filaments, closely united throughout, approximate.-M1xonus 
B. Ventrals inserted on humeral symphysis. 
1. Lateral line continuous, indistinct. 
a. Ventrals a pair of simple filaments. 
i. Pseudobranchisx presenta. oe ene Soe eiisiece oo eee ee eee ee eee eee SIREMBO 
ii.. Pseudobranchis ‘absent ion. osmes eee eee ears ee eee en ae eee nee MoNOMITOPUS 
2. Lateral line obsolete (in almost every case). 
a. Ventrals bifid filaments. 
i. Teeth in villiform bands on jaws, vomer, and palatines. Head strongly armed. 
“Byes Minute. SHOUL ATM Mace teccsine nee ecleceeeeleeasialsinr=serteeratcl etree ACANTHONUS 
b. Ventrals simple filaments. 
i. Eye rudimentary or absent. 
* Body with small, deciduous seales. No lateral line. 
tye not visible externally. Villiform bands of teeth on jaws, vomer, and 
Palabines Peaoeesee see eee se eee ee ae eater eae se ieeialeee eee TYPHLONUS 
** Body naked. Notochord persistent. 
tye visible through skin. A few fang-like teeth on vomer and mandi- 


Dleesse ck ceis spe eee Bee ee eae cioe setemie eine maeioeeeeee BARATHRONUS 
tt Eye not visible. No teeth on maxillary or palatines. Rudimentary teeth on 
vomer: Small teeth on: mandible. as. ccc sc cee cere rece ecieececne APHYONUS 


CG. Ventrals inserted under hyoid region. 
1. Ventrals long bifid filaments. 
a@. Wealk-teeth, inj awis) Only seine sere epee aiaietetnine sea teers serene istslefereret. RHODICHTHYS 
D. Ventrals absent. (Uncertain as to family and subfamily.) 
1. Eyes rudimentary. 
a. Head and body scaleless. 
i. Mouth vertical, vomer and palatines toothless ..-....-...--.-.--..--.. ALEXETERION 
2. Eyes developed. 
a. Head unerested, scaleless. No lateral line. 
i, Villiform teeth in jaws, vomer, and palatines. 
* Fin rays very delicate. B. 8. 


iGuill=rakersalmostirudimentanyystsecesscecles cseelee ancien senate. HEPHTHOCARA 
b. Head crested, scaly. 
i. Lateral line of large, specialized scales .......-......-.----2-:-0.-- LAMPROGRAMMUS 


Genus BYTHITES, Reinhardt. 


Bythites, RuiNHARDT, Dansk. Vidensk. Selsk. Afhandl., vi, 1838, 178.—Ginruer, Cat. Fish. Brit. Mus., tv, 
375.—GILL, Proc. Acad. Nat. Sei. Phila., 1863, 253. —JORDAN and GILBERT, Bull, xvi, U. 8. Nat. Mus., 795. 


Brotulids having the body elongate, covered with minute scales, and with lateral line 
interrupted over the vent. Head thick, naked, with cirri; mouth large and jaws equal. 
A small spine at the angle of the operculum. Teeth in bands on jaws, vomer, and pala- 
tines. Eye moderate. Vertical fins confluent; ventral fins, a pair of bifid filaments, each 
composed of two rays closely united nearly to the tip. Branchiostegals 8; gill mem- 
branes closely united, free from the isthmus. Air bladder large. Two pyloric ceca. No 
barbel. A thick, conical anal papilla (in the male). 

BYTHITES FUSCUS, Rerynarpt. 
Bythites fuscus, Rernafarpt, Dansk. Vidensk. Selsk. Afhandl., vu, 1838, 179, pls. vii—vill.—GUNTHER, op. 

cit., 375. 

A Bythites, having a body somewhat compressed, lipariform, its height about 4$ times 
in its length. ead thick and large, its length more than one-fourth that of body, with 
obtuse snout, naked, with minute cirri. Mandible, long, curved; it extends far behind 
vertical from posterior margin of orbit. Eye small. Seales moderate, on body. Lateral 
line complete, but interrupted over vent, the two parts slightly overlapping the same vertical. 
Vertical fins confluent, enveloped in thick skin. Pectorals broad, lanceolate, with broad 
base. Ventrals filiform, reaching behind origin of pectoral, as long as pectoral and two- 
thirds as long as head. A conspicuous anal papilla in the male. 

The only known specimen, now in the museum at Copenhagen, was obtained in Green- 
land half a century ago. 





9 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 317 


GRAMMONUS, Gill. 
Oligopus, SAckpe“DES.—Risso, Ichth. Nice, 1810, 142. 
Pteridium, GUNTHER Cat. Fish. Brit. Mus., 1v, 1862, 376 (not Scopoi'); Challenger Report, xxu, 105.— 
CANESTRINI, Pesci d’Italia, 191.--MorREAU, Hist. Nat. Poiss., France, vu, 228 (family Pteridide.) 
Grammonus, GILL, MS. 

Head and body compressed, covered with small scales, only the upper part of the 
head and the snout being naked. The body is moderately elongate, the tail but little 
attenuated. Snout obtuse, not swollen, with the jaws even in front, and with the mouth 
obliquely ascending. Bones of the head firm, the muciferous canals narrow. Hye small. 
Operculum with a short spine behind; preoperculum with two short projections near the 
angle. Barbels none. Bands of villiform teeth in the jaws and an open Y-shaped band 
on the vomer; some slightly enlarged teeth along the inner series of the mandible and on 
the vomer; palatine teeth none. Vertical fins confluent; ventrals close together, reduced 
to a pair of fine simple filaments, and inserted somewhat behind the isthmus, below the 
middle of the operculum. Lateral line interrupted. Gills 4: pseudobranchiwe none. 
Branchiostegals 8. Pyloric appendages 2. (Giinther.) 

GRAMMONUS ATER, (Risso), GoopE and Bran, 
Oligopus ater, Risso, Ichth. Nice, 1810, 142, pl. x1, fig. 41. 
Oligopus niger, Risso, Hist. Nat. Europe Méridionale, 1826, 11, 338. 
Gadopsis ater, Dr Firiprt, Siebold and Kélliker, Zeitsch. Wiss. Zool., 1855, 170. 


Pteridium atrum, DE Firiprr and VERANY, Mem. Accad. Sci., Turin (2), Xvint. Sopra Alenni Pesei (separate 
from last), 11, fig. 6. GUNTHER, loc. cit.—CANESTRINI, loc. cit.—MOREAU, loc. cit., fig. 173. 


Body elongate, somewhat compressed, its height 5 to 6 times in total length. Head 
large and long, its length 4 times in that of body. Mouth large, oblique, the maxillary 
extending beyond vertical from posterior margin of orbit. Jaws nearly equal. A row of 
sharp teeth, far apart and few in number, in the midst of others which are closely set and 
very small. Vomer with 2-4 large, recurved teeth, in addition to several small ones. 
Tongue smooth. Eye round, small, its diameter scarcely one-eighth the length of the 
head. Lateral line interrupted, sometimes for a certain distance double, 

Dorsal origin in vertical from middle of pectoral, ventrals filiform, closely approximated, 
each composed of two short rays. 

Radial formula: D. 64; A. 44; P. 20; V. 2. 

Color, blackish, sometimes with a reddish tint. 

This form is very rare, having been recorded only from the Mediterranean off Nice, 
where it lives at considerable depths, approaching the shores in August to deposit its eggs 
in the crevices of rocky ledges. It is not positively known to inhabit the region beyond 
the hundred-fathom line. 

Giinther has studied the lateral line in a single specimen, lately acquired by the Brit- 
ish Museum, and reports that it is rather indistinct and interrupted, and that, in his judg- 
ment, the fact that the ends of the two portions overlap each other has given rise to the 
statement that the lateral line is double along a portion of the tail. 


CATATYX, Gunther. 


Catetyx, GONTHER, Challenger Report, Xx11, 104. 


Body compressed, elongate, covered with very small and thin seales; lateral line in 
distinct, interrupted. Head oblong, with somewhat pointed snout, covered with very small 
scales, only the anterior part of the snout naked; bones of the head rather firm, but wit h 
the muciferous system well developed, the canals having wide openings along the infraorbi- 
tal, and on the lower limb of the preoperculum, Hye rather small. Nostrils far apart, the 
posterior in front of the eye and the anterior at the extremity of the snout. Operculum 
with a spine behind; no other armature on the head. Snout not swollen, but the upper jaw 


1 Pteridiwm of Scopoli (1777, page 454) is according to Gill, the equivalent of Pteraclis of Gronoyius. 
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slightly overlapping the lower; barbels none. Mouth wide. Bands of villiform teeth in 
the jaws, on the vomer and the palatines bones; a series of larger teeth along the sides of 
the lower jaw. The tail is not much attenuated. Vertical fins confluent; ventrals close 
together, reduced to a pair of fine, simple filaments, and inserted somewhat behind the isth- 
mus, below the middle of the operculum. 

Gills 4, with short, broad gill-rakers and well developed lamin. Pseudobranchie none. 
Branchiostegals 8. Pyloric appendages. ( Giinther.) 








CATZTYX MESSIERI. 


This genus is represented by two species, Catetyx Messieri, loc. cit., pl. Xx1m, Fig. B, 
obtained by the Challenger in Messier Straits (Station 506 A), at a depth of 345 fathoms. 

The Albatross took four specimens of another form, Catetyx rubrirostris, in 205-359, 
fathoms off the coast of California. 


SACCOGASTER, Alcock. 


Saccogaster, ALCocK, Ann. and Mag. Nat. Hist., 1889, (Nov.), 389; Bathybial Fishes of the Bay of Bengal, 1889, 
15; Ann. and Mag, Nat. Hist. (6) vin, July, 1891, 30, pl. vu, Fig. 3; Proc, Z. 8., London, 1891, 226. 


Body compressed, little elongate, partly invested by minute, membranous, non-imbri- 
cated scales. Abdomen large. Head with loose, scaleless skin. Snout a little inflated, not 
projecting beyond the equal jaws. Bones of the head firm, without spines, the mucous 
channels well developed, but without conspicuous external openings. Operecles unarmed. 
No barbels. Eyes small. Mouth wide. Bands of villiform teeth in jaws, palatines, and 
vomer, and an inner row of enlarged teeth in the mandible. Vertical fins confluent with 
the caudal. Ventrals simple filaments. Four gills; 8 branchiostegals; no pseudobranchie. 
No pyloric ceca. 

Represented by Saccogaster maculatus, Alcock (loc. cit.), from 193 fathoms, Bay of Ben- 
gal, lat. 20° 17’ 30’ N., lon. 88° 50’ E., and from stations 120 of the Investigator, in 240-276 
fathoms. 

The name Saccogaster, which alludes to the distended abdomen, was based upon the ap- 
pearance of the type described in 1889, which Alcock has since found to contain distended 
ovaries, full of developing embryos. Saccogaster is viviparous, and the males have been 
found to have a postanal papilla which serves as an intromittent organ. 


DIPLACANTHOPOMA, Gunther. 
Diplacanthopoma, GUNTHER, Challenger Report, xxu, 1887, 15. 


30dy compressed, elongate, covered with small and thin scales; lateral line very in- 
distinct; head rather depressed, naked, with thin bones and wide muciferous channels. 
liyes of moderate size. Nostrils far apart. The posterior widely open, in the front of the 
eye, and the anterior at the extremity of the snout. Operculum with two spines, one point- 
ing backwards, the other situated behind the angle of the preoperculum and pointing down- 
wards; preoperculum unarmed, Snout not swollen, broad, depressed, the upper jaw slightly 
overlapping the lower; barbels, none. Mouth of moderate width; bands of villiform teeth 
in the jaws, on the vomer and the palatine bones. Tailattenuated; vertical fins confluent; 
ventrals close together, reduced to a pair of simple filaments and inserted somewhat behind 
the isthmus below the middle of the operculum. Gills, 4, with lanceolate widely-set gill- 
rakers, and well-developed lamin. Pseudobranchie, none. (Giinther.) 
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DIPLACANTHOPOMA BRACHYSOMA, GinTuer. 


Diplacanthopoma brachysoma, GUNTHER, Challenger Report, xxu, 115, Pl. xxu, fig. C; Ancock, Ann. and 
Mag. Nat. Hist., 1889, 385. 

Sirembo murenolepis, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 1888, p. 273, pl. xxi, fig. d, 4a. 
(Off Soudan). 

The greatest depth of the body is below the origin of the dorsal fin, and contained twice 
and one-third in the distance of the extremity of the snout from the vent. The head is 
about as deep as broad, its length being equal to the distance of the vent from the root of 
the ventral fins, and more than one-half of the length of the body exclusive of the tail. The 
vent is nearer to the snout than to the root of the caudal. Eye of moderate size, without 
orbital fold, as long as the snout, one-fifth of the length of the head and equal to the width 
of the flat interorbital space. Mouth of moderate width, the maxillary extending somewhat 
behind the eye and being slightly dilated behind. All the teeth are in narrow villiform 
bands, that of the vomer being open and A-shaped. The superficial bones of the head are 
thin, and those of the infraorbital ring and of the mandible dilated for the reception of the 
wide mucous canals. Of the opercular spines the horizontal is remarkably long, much 
longer than the lower vertical one. 

The vertical fins are completely united, and, owing to the great attenuation of the tail, 
no caudal portion can be distinguished. The rays are very thin, closely set, and of mod- 
erate length. Origin of the dorsal fin immediately behind the root of the pectoral, and 
that of the anal immediately behind the vent. Pectoral fins rather narrow, inserted on a 
short, broad, and partly free pedicle; they are longer than the postorbital portion of the 
head; ventrals halfas long as the distance of their root from the vert. 

The scales are rather small, thin, cycloid, and rather deciduous; if a lateral line is 
present, it is confined to the trunk. 

Upper parts of a uniform light brownish color; the lower parts and the fins colorless. 

The type, 43 inches long, was taken by the Challenger off Pernambuco, Brazil (station 
122), in 350 fathoms, Dr. Alcock has identified with the same species a female 43 inches 
long with gravid ovaries, taken by the Investigator in the Andaman sea, 74 miles east of 
North Cinque Island in 490 fathoms (=D. Alcockii, G. & B. See p. 523, below). 


DICROMITA, Goopr and Bran, n. g. 


Brotulids resembling in form and general appearance Catetyx and Diaplacanthopoma, 
having the lateral line obsolete, or interrupted posteriorly; ventrals a pair of simple, fine 
filaments ; and teeth upon the palatines. It has, however, three or four small spines upon 
the preoperculum, as well as a sharp spine upon the upper angle of the operculum; and 
the lateral line, though indistinct, is traceable for half or three-fourths the length of the 
body, which, Jike the upper part of the head, is covered with small, deciduous seales, the 
opercular region being apparently scaleless, and the bones of the suborbital region almost 
uncovered, with conspicuous sinuses, which show through the transparent texture of the 
surface. The head is oblong, the snout being somewhat produced, depressed and turgid, 
resembling, though in a less degree, that of Barathrodemus. Eye moderate, conspicuous. 
Mouth wide; teeth villiform, in bands on the jaws and palatines, and very minute upon the 
vomer, which has a roughened, knob-like enlargement at its angle. Vent premedian. 
Vertical fins confluent; ventrals rooted very close together, each reduced to a fine, flexi- 
ble, simple filament, planted somewhat behind the isthmus and below the middle of the 
operculum. Gills 4, with well-developed lamin and rather long, slender gill-rakers. 
Branchiostegals 8. Pseudobranchie apparently absent. 

DICROMITA AGASSIZII, GoopE and Bran, n. s. (Figure 285). 

Body elongate, much compressed, its height about one-fifth of its total length; its 
width about half its greatest height. The length of the head is slightly greater than the 
height of the body, and equal to twice its own width. Mouth very large, the maxillary, 
which is curved and much dilated at its extremity, reaching far behind the vertical from 
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the posterior margin of orbit. Jaws nearly equal, the snout being considerably produced 
and dilated, its length equal to the diameter of the eye and one-fourth the length of the 
head. Teeth very fine, villiform, in bands on jaws and palatines, and also present on 
vomer, though very small, especial:y upon the rounded, globular process at the angle. 
Lateral line very indistinct, interrupted, but extending behind the vent at least one-third 
of the way to the tip of the tail. Dorsal origin nearly in vertical from the axil of the pee- 
toral; ventrals very slender, villiform. closely approximate at their roots, and less than half 
as long as the head. 

Color, brownish. 

A specimen was obtained by the Blake, off Granada, station xcmt1, at a depth of 291 
fathoms. This specimen, from which the shaded figure was made, has evidently had its 
tail broken off and the damage repaired. The collateral type was obtained by the Albatross 
at station 2374, in 29° 11’ 30’ N. lat., 85° 29’ W. lon., at a depth of 26 fathoms. 


DICROMITA METRIOSTOMA, (VaILLANnr), GOODE and BEAN. 


Sirembo metriostoma, VAILLANT, Exp. Sci. Travailleur et Talisman, 270, pl. xxi, figs 3, 3a, 3b. 

Body elongated, compressed, elevated anteriorly, its height equal to one-seventh of its 
length. Head length about one-fifth that of body. Snout oblong, rounded, its length 
one-fifth of head. The upper jaw is slightly the longer, and extends back to the verti- 
cal from the posterior margin of orbit. Teeth in villiform bands on the jaws, vomer, and 
palatines. 

Nostrils small, circular, in same horizontal line. Eye circular, its diameter slightly 
greater than the length of the snout, 44 times in length of head and equal to width of inter- 
orbital space. A strong horizontal spine on the operculum, and two or three at the angle 
of the preoperculum, hidden under the skin. 

Vent premedian, separated from the origin of the ventrals by a distance slightly greater 
than the length of the head. Origin of dorsal slightly behind vertical from base of pectoral. 
Anal origin near vent. Pectorals half as long as head, simple. Ventrals reduced to a pair 
of simple filaments which surpass the pectorals. 

Scales small, distinct, not so deciduous as in many similar forms, about 151 in longi- 
tudinal and 33 in vertical series. Lateral line obsolete in its posterior half. 

Color, grayish, with blackish belly and darker edges to the vertical fins. 

The French explorers obtained one specimen from the Bane d’Arguin (station xcv), 
1,250 fathoms, two from off the Azores and from station CXX1, in 1,442 fathoms, and one from 
station CXXVH, in 1,257 fathoms. 


DICROMITA MICROPHTHALMA, (VAILLANT), GOODE and BEAN. 
Sirembo microphthalma, VAILLANT, Exp. Sei. Travailleur et Talisman. 275, pl. xxrv, fig. 4. 


Body moderately compressed, anguilliform, its height one-thirteenth of its total length. 
Head elongate, its length one-fifth that of the body. The snout is four-elevenths of the 
head, and somewhat spatulate. The upper jaw extends somewhat beyond the lower one. 
Mouth inferior, halfas long as the head; the maxillary passes the vertical from the posterior 
margin of the orbit. Teeth small, in villiform bands upon the jaws, vomer, and palatines. 
Kye very small, nearly hidden in the skin, but distinct; its diameter about one-twentieth 
that of the head, while the interorbital space is one-fourth. Branchial opening very wide. 
Opercular bone indistinct. The preoperculum has four strong spines at its angle; the oper- 
culum has 1 spine, strong, somewhat curved upward, prominently projecting. Head naked, 
except upon the cheek and the opereular flap. 

Vent at a distance from the base of the ventrals greater than the length of the head. 
Scales exceedingly small, scarcely visible to the naked eye, imbedded in the skin, more dis- 
tinct in the ventral region than on the rest of the body; lateral line represented by a series 
of inconspicuous elevations, Which are not noticeable in the latter half of its length; itis near 
the dorsal outline. 
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Origin of dorsal over the middle of pectoral; that of the anal immediately behind the 
vent. The anal fins are low. The pectoral is composed of 13 rays, half as long as the head, 
lanceolate, the two lower rays detached without being more developed than the others. 
Ventrals still smaller (perhaps mutilated in the specimen figured by Vaillant). 

Color white, except bluish-black upon the head and abdomen, and the pectorals a deep 
brown. 

Three specimens were obtained by the French Expedition at station ct, off the Cape 
Verde Islands, at a depth of 3,200 meters. The fish is very remarkable by reason of the 
smallness of its eyes and the peculiar character of the scales. 


DICROMITA ONCEROCEPHALA, (VaILLant), Goopr and Bran. 
Sirembo oncerocephalus, VAILLANT, Exp. Sci. Travailleur et Talisman, 277, Pl. xxiv, Fig. 6. 


Body elongate, compressed, its height one-ninth and its thickness one-third of its 
length. Length of the head two-elevenths of the length of the body; itis rounded. Snout 
hemispherical, occupying three-elevenths of the length of the head and projecting beyond 
the mouth. Mouth moderate, although the maxillary extends behind the eye; the mouth 
does not extend to the middle of the lengthof the head. The two jaws, the vomer, and 
the palatines are armed with fine teeth in villiform bands. Eye small, inconspicuous, hid- 
den in the integuments, its diameter one-fifteenth of the length of the head; interorbital 
space five times as wide as the diameter of the orbit. Brancbial opening wide. The bones 
composing the opercular flap are hidden in the mucous integument which covers the head, 
and indistinct; only one flexible spine can be seen on the operculum. A few scales upon 
the vertex, and more upon the jaws and opercular flap. Vent at a third of the distance 
from the snout to the tail, and separated from the origin of the ventrals by a distance a 
little greater than the length of the head. Scales very minute, imbricated; no lateral line 
is perceptible. 

The origin of the dorsal is alittle in advance of the branchial opening; the anal im- 
mediately behind the vent, both quite high posteriorly, their height nearly half that of the 
body. Caudal rays prominent (Vaillant says “assez distincte,” but the figure shows the 
vertical fins to be confluent). Pectorals short, a little more than half as long as the head, 
composed of 21 rays. Ventrals as long as the pectoral. 

Color, pure white; head entirely bluish-black, as is also the abdomen, though not so 
dark. 

A single specimen was obtained by the French explorers from station C1, off the Cape 
Verde Islands, in 5,200 meters. 

Bathyonus glutinosus, Aleock, Aim. and Mag. Nat. Hist., Sept., 1890, 210, from off the 
Madras coast, 98-102 fathoms, is possibly of this genus. 


BASSOZETUS, Gill. 


Bathynectes, GiNTHER, Ann. and Mag. Nat. Hist., 1, 1878, 20; Challenger Report, Xxu, 1887, 109 (name pre- 
occupied in carcinology). 

Bassozetus, Gut, Proc. U. 8. Nat. Mus., Vi, 1883, 259. 

Bathyonus, GOODE and BEAN, Proc. U.S. Nat. Mus., vu, 1886, 603. 


Brotulids with body compressed and long tapering tail, covered with deciduous, thin 
scales of moderate size. Bones of head very soft and cavernous; a feeble spine at upper 
angle of operculum, which is expanded backwards, a thin membranous plate, nearly as 
long as high and not at all excavated. Preorbital membranous, not excavated, and ex- 
panded on the closed supramaxillaries. Opereulum spineless. Shoulders unarmed, Snout 
obtuse, scaleless; the jaws nearly equal in front. Mouth wide; teeth in villiform bands on 
the jaws, vomer, and palatines. Barbel uone. Eyes small. Pectoral fins simple; caudal 
rays confluent with those of dorsal and anal, but somewhat exserted. Ventrals close to- 
gether at base, each a single simple filament, and inserted below the rounded angle of the 
preoperculum. 
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Branchiostegals, 8. Gills, 4; gill-laminze short; gill-rakers long and stiff on the first 
branchial arch. Pseudobranchie, none. Pyloric appendages, none. 

Bassozetus glutinosus (Alcock), Ann. and Mag. Nat. Hist., 1889, 11, 211, was taken by 
the Investigator at station 95, in the Bay of Bengal, at a depth of 1,510 fathoms. 


BASSOZETUS NORMALIS, Git. (Figure 287.) 
Bassozetus normalis, GILL, Proc. U. S. Nat. Mus., 1883, 259, 


Body much compressed, its width in the region of the vent not more than one-third of 
its height, which at the same point is about one-ninth of the total length. The greatest 
height of the body, over the origin of the pectorals, is about two-thirds the distance from 
the base of the pectorals to the vent, the vent being about twice as distant from the base 
of the caudal rays as from the snout. Head moderately compressed, flat above; with snout 
obtuse, rounded, turgid; lower jaw considerably included. The length of the head con- 
tained nearly six times in the total length. 

The bones of the head not completely ossified, very cavernous in the alcoholic speci- 
men, the head showing many deep sinuosities and depressions. Eye very small, its diame- 
ter about one-fourth the length of the snout, and situated about midway between the tip of 
the snout and the vertical from the posterior end of maxillary. Teeth all small and short, 
densely set, forming narrow, villiform bands; vomerine band open V-shaped. The dorsal 
fin begins far in advance of the origin of the pectoral and above the upper angle of the gill- 
opening; the rays are longest in the region over the vent. The anal begins immediately 
behind the vent; its rays are not quite so long as those of the dorsal. Pectoral with broad 
base, short, not extending much more than half way to the vertical from the vent, its length 
considerably less than that of the postorbital portion of the head. Ventral rays very slen- 
der, villiform, reaching almost to the vent, far beyond the pectoral; their length almost 
equal to that of the head. Scales moderate, very deciduous, extending upon the cheeks 
and on the top of the head almost to the tip of the snout. No evidence of a lateral line. 

Radial formula: D. 116; A. 96. 

Color light, the head and abdomen blackish; the inside of the mouth purplish-brown. 

The Blakesecured specimens from station CCLY, in 24° 33/ N. lat., 849 23’ W. lon., at a depth 
of 1,920 fathoms; and from station Lxxxrv, off Dominica, in 1,131 fathoms. The Albatross 
also obtained examples, Cat. No. 49416, U. 8S. N. M., from station 2380, in 28° 02/30” N, lat., 
87° 43/ 45” W. lon., at a depth of 1,430 fathoms; Cat. No. 33306, U.S. N. M., from station 
2042, in 39° 33’ N, lat., 68° 26’ 45” W, lon., at a depth of 1,555 fathoms. 


BASSOZETUS COMPRESSUS, (GUNTHER), GooDE and BEAN. 


Bathynectes compressus, GUNTHER, Ann. and Mag. Nat. Hist., 11, 1878, 20. 
Bathyonus compressus, GUNTHER, Challenger Report, Xx11, 1887, xx11, Fig. A. 

The greatest depth of the body is above the end of the gill-cover and about one-half of 
the length of the trunk, the vent being twice as distant from the extremity of the tail as 
from the snout; consequently, the tail is but moderately attenuated. Head compressed 
like the body, and about two-thirds of the length of the trunk; the superficial bones form 
large muciferous cavities, which, when full, must give to the head a much more evenly 
rounded appearance than in the preserved state, when the supporting bony ridges project 
more or less from under the skin. The snout is slightly swollen, but the jaws are nearly 
even in front, the wide mouth slightly ascending forwards. The maxillary has the form 
usual in these Gadoid fishes, is dilated behind, and extends far behind the eye. 

The eye is very small, one half of the length of the snout, and about one-eleventh of 
that of the head; it is placed up on the side, and does not possess an orbital fold of the 
integument. The interorbital space rather convex, and equal in width to three diameters 
of the eye. 

All the teeth are very small and short, densely set, and form villiform bands. The 
broadest is that of the maxillary bone, and it is quite uncovered on the sides, no labial folds 
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being developed. The palatine band is broader than the mandibulary, and the yomerine 
band A-shaped, each arm being bent with the convexity inwards. 

Gill opening and cavity very wide and of an intense black. The gill-rakers are much 
longer than the laminz, 15 in number on the anterior arch, besides some rudimentary ones 
above. 

The dorsal fin commences above the upper end of the gill-opening, with short rays 
partly hidden in the skin; the rays become longer in the middle of the fin, but remain of 
moderate length, and the anal rays are still shorter. The pectoral has a rather narrow 
base, is quite free, and composed of feeble rays; its length is only half that of the head. 
Ventral rays very feeble, reaching somewhat beyond the root of the pectoral. 

Only very few of the thin, cycloid, scales have been preserved; they are of moderate 
size, there being about sixteen in a transverse series running from the vent to the dorsal fin. 
The lateral line, if it was developed, can no longer be traced. 

Radial formula: D. 166; A. 92; P. 23; V.1. Color, blackish, with the fins, head, and 
abdomen black. (Giinther.) 

The species was obtained by the Challenger from the mid-Atlantic in 1,500 fathoms 
(station 107), and also from the Philippines (station 205), at a depth of 1,050 fathoms. 


BASSOZETUS TENIA, (GUNTHER), GooDE and BEAN. 
Bathyonus tenia, GUNTHER, Challenger Report, xxu, 1887, 110, Pl. xxi, Fig. A. 


The greatest depth of the body is below the origin of the dorsal fin and about one-third 
of the length of the trunk, the vent being not quite thrice as distant from the extremity of 
the tail as from the snout. Therefore the whole fish, and especially the’tail, is much 
attenuated. Head not compressed, low and long, forming four-sevenths of the length of 
the trunk. Structure of the bones of the head as in Bassozetus compressus. Snout rather 
swollen and broad, the upper jaw but slightly overlapping the lower. Maxillary extending 
far behind the eye, which is very small, one-third the length of the snout, about one-four- 
teenth of that of the head, and one-fourth of the width of the interorbital space. All the 
teeth are very small and short, densely set, forming narrow villiform bands; vomerine band 
open, V-shaped. Gill-cavity deep black; gill-rakers long and slender, sixteen in number, 
with some rudimentary ones in front and behind. 

The dorsal fin commences above the upper end of the gill-opening, with short rays 
partly hidden in the skin; the rays become longer on the anterior third of the tail, but 
remain of moderate length, and the anal rays are still shorter. The pectoral has a broad 
base, is quite free, and composed of rather feeble rays; its length is equal to that of the 
postorbital part of the head. Ventralrays very feeble, reaching nearly to the middle of the 
pectoral. 

The scales must have been extremely thin, and rather small; there are probably about 
twenty in a transverse series running from the vent to the dorsal fin. The lateral line can 
not be made out. 

Radial formula: D. 138; A. 115; P. 30. 

Light-colored (possibly pink in life), with the head and abdomen black. 


BASSOZETUS CATENA, GoopE and Brean. (Figure 286.) 


Bathyonus catena, GOODE and BEAN, Proc. U. 8. Nat. Mus., vil, 1885, 603.—GiNrueEr, Challenger Report, 
XXII, 1887, 111. 

Body very elongate, much compressed, and tapering into a slender, whip-like tail. Its 
height (19 millimeters) is contained 14 times in length of head and 124 times in that of the 
body. 

Head without spines, very cavernous, not much compressed, higher than body, its 
length (27 millimeters) contained 82 times in that of body. Interorbital area somewhat 
convex, its width (measured upon the bone) equal to the diameter of the eye and about 
equal to that of the snout, and contained 5 times in the length of head. 
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The muciferous channel upon the infraorbital ring shows in its course several wide sub- 
circular sinuses, closely approximated; a similar row upon the posterior edge of the pre- 
operculum and continued forward upon the under surface of the mandible; the vertex also 
has a semicircle of similar sinuses. To the chain-like appearance of these rows of ducts 
the specific name has reference. (The appearance of a spine over the eye, as shown in the 
drawing, is due simply to the shrinking of the porous adjacent regions.) 

The maxilla extends beyond the vertical through the posterior margin of orbit, its 
length equal to that of postorbital part of head. Mandible two-thirds as long as head and 
equal in length to height of body. Jaws, vomer, and palate with bands of villiform teeth; 
the vomerine band V-shaped. 

Nostrils in front of the middle of the eye, separated by a slight interspace, the anterior 
nearer to its mate than to the tip of the snout. 

Branchiostegals 8. Pseudobranchie absent. 

Gill-rakers long and numerous, the longest slightly exceeding in length the diameter of 
eye; 15 developed below the angle of the first arch, besides several rudiments. 

The dorsal origin is slightly behind that of the pectoral, its distance from the tip of 
the snout (32 millimeters) about 74 in total; rays well developed; in the anterior third of 
the fin, in a space equal to the length of the head, were counted 20 rays, the longest of 
which is two-fifths as long as the head. 

The anal origin is under the twenty-first dorsal ray; its rays are shorter than those of 
the dorsal. The pectoral extends to the vertical from the eighteenth ray of the dorsal. It 
is four-fifths as long as the head. ; 

The ventrals are composed each of a simple filament, the origin slightly in advance of 
the vertical through the pectoral origin, the length two-thirds that of the head. They do 
not reach near to the vent, the distance of which from the origin of the ventrals (30 milli- 
meters) is slightly greater than the length of the head. 

Color, brownish yellow. Head and abdomen blackish. 

The types (No. 37341) are from Albatross station 2379, N. lat. 28° 00’ 15’, W. lon. 
87° 42’, 1,467 fathoms. The length of the longest is 237 millimeters, of the other 227 milli- 
meters. 


GLYPTOPHIDIUM, Aleoek. 
Glyptophidium, ALcock, Ann. and Mag. Nat Hist., 1889, 390; Bathybial Fishes of the Bay of Bengal, 17. 


Head large, body compressed, with a long, tapering tail. Scales deciduous and very 
thin. Bones of head soft and cavernous, with prominent outstanding crests. Opereulum 
small, with one feeble spine. Snout obtuse. Jaws equal in front. Mouth wide. Villiform 
teeth in narrow bands in the jaws, palatines,and vomer. No barbel. Eyeslarge. Caudal 
free. Ventrals simple filaments. Gills four, with short lamin. Branchiostegals eight. 
Pseudobranchie. Pyloric appendages small. 

The genus, which is separated from Bassozetus chiefly by the crests on the head (‘in 
spirit, frill-like, membranous, longitudinal”), is known froma single specimen of the species 
G. argentewm, taken by the Investigator in the Andaman Sea, off Ross Island, in 271 fath- 
oms. (Alcock, loc. cit.) 


DERMATORUS, Alcock. 
Dermatorus, ALCocK, Ann. and Mag. Nat. Hist. (6th ser.), v1, 1890 (Oct.), 298. 


Body compressed, with long, tapering tail. Head with well-developed muciferous cayvi- 
ties and numerous spiniferous bones. Snout compressed, with jaws coterminous in front. 
Eye of moderate size. Mouth very wide; villiform teeth in bands on the jaws and pala- 
tines, and few and scattered cn the vomer. Gill-openings very wide. Branchiostegals, 8. 
Gills, 4. Gill-rakers well developed, Pseudobranchiw quite rudimentary. Scales small, 
deciduous; lateral line undistinguishable. Ventral fins contiguous, each of a single sim- 
ple filament. No pyloric ceca. No barbel. (Alcock.) 
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The type species, D. trichiurus, Aleock, is represented by a specimen 7 inches long, 
with the end of the tail missing, obtained by the Investigator at station 104, at a depth of 
1,000 fathoms. 

Another species, D. melanocephalus, was obtained from station 111, 1,644 fathoms, 
and station 117, 1,748 fathoms, mature females about 8 inches long. {Alcock, Ann. and 
Mag. Nat. Hist., 1891 (July), 32.] 


NEOBYTHITES Goode and Bean. 


Tetranematopus, GUNTHER, MS. 
Neobythites, GOODE and BEAN, Proc, U.S. Nat. Mus., vit, 1885, 600.—GUNTHER, Challenger Report, xx, 
1887, 100.—VAILLANT, Exp. Sci. Travailleur et Talisman, 282, (discussion under Bythites crassus). 
Brotulids having the body elongate, compressed, covered with small scales, and the 
head also scaled. Lateral line incomplete, obsolete posteriorly. Eye moderate. Snout 
moderate, rounded, slightly produced, the lower jaw slightly included. No barbel. Teeth 
villiform, in narrow hands in jaws and palatines. Vomerine teeth in V-shaped patch. 
Two weak spines at angle of preoperculum, and a stronger one at the angle of the opercu- 
lum. Gill-openings wide, the membranes deeply cleft and not attached to the isthmus. 
Vertical fins united. Ventrals reduced each to a bifid ray. Branchiostegals, 8. Pseudo- 
branchie present, but small. Air-bladder present. Type, Neobythites Gillii. 


‘NEOBYTHITES GILLII, GoopE and Brean. (Figure 289.) 


Neobythites Gillii, GoopE and BEAN, Proc. U. 8. Nat. Mus., vii, 1885, 601.—GiNrHER, Challenger Report, 
XXII, 1887, 103. 
Neobythites ocellatus, GUNTHER, loc. cil. and Pl. xx1, Fig. B. 

Body compressed, its height (17 millimeters) contained 42 times in total length, and 
less than length of head. Interorbital area convex, its width (5 millimeters) equal to diam- 
eter of circular eye, 33 in length of head and 14 in length of snout in young. 

Head compressed, deeper than broad, with wide sinuses, its length (18 millimeters) 
contained 44 times in that of body; snout obtusely rounded, slightly produced. Mouth 
large, the maxillary extending considerably behind the vertical through posterior margin 
of eye, expanded posteriorly; the mandible still longer, its length (11 millimeters) about 
24 times in the height of the body. Interorbital space conyex. Teeth in villiform bands 
in the jaws and on the palatines. Vomerine patch subcireular, with angles extended 
posteriorly. 

Gill-rakers moderately long and slender, somewhat numerous, the longest about two- 
thirds the diameter of the eye; eleven developed and three rudiments below the angle. 
Pseudobranchie absent. Gill-opening wide, the membrane deeply cleft, free from the 
isthmus behind. 

A single long, flat spine attached to the posterior portion of the operculum, high up, 
extending back along to its edge; a small hidden spine at lower angle of preoperculum., 

Nostrils small, the anterior one in a very short tube, almost upon the tip of the snout; 
posterior nostril slightly larger, not tubular, immediately in front of middle of eye. 

Scales moderate, upon head and on body, in 88 vertical rows, 7 rows between dorsal 
origin and lateral line, which becomes obsolete in its posterior half; 16 or 17 from vent 
forward to lateral line. 

Dorsal origin behind that of ventral and pectoral. Its distance from snout (21 milli- 
meters) contained 4 times in total length. Its rays moderately long. Anal origin under 
the eighteenth dorsal ray; its distance from snout (34 millimeters) contained 24 times in 
body length. Rays rather slenderer than those in the dorsal. The caudal rays are 6 or 7 
in number, their length (9 millimeters) contained 9 times in total length. They are not 
differentiated from those of the adjacent fins. Pectoral origin well forward, its base some- 
what concealed by the flap of the operculum; its length (13 millimeters) about equal to 
two-thirds that of head. Ventrals each a bifid ray, the inner filament the longer, inserted 
slightly in advance of the base of the pectoral and not far from humeral symphysis, and 
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reaching nearly to the vent. Its length (15 millimeters) nearly equal to height of body. 
Distance from origin of ventral to vent slightly greater than height of body. 

Color, light yellow, with silvery reflections, with clouding of brown above lateral line 
and numerous black chromatophores; a series of irregular brown blotches above the 
lateral line, with one or two, much darker, extending up on the dorsal fin. In many speci- 
mens the color is uniform yellow, with simply the dark ocelle showing. 

The type (Cat. No. 87340, U. S. N. M.) was obtained by the Albatross, from station 
2402, in 28° 36/ N. lat., 85° 33’ W. long., at a depth of 111 fathoms. The Challenger took it 
from station 122, off Pernambuco, Brazil, in 350 fathoms. 


NEOBYTHITES MARGINATUS, GoopE anp BEAN, (Figure 290.) 


Neobythites marginatus, GOODE AND Bran, Bull. Mus. Comp. Zool., x11, 162. 


Body compressed, somewhat elongate; its height (18 millimeters) contained 57 times in 
its total length, and less than the length of the head. Interorbital area convex, its width 
(54 millimeters) greater than the diameter of the circular eye, which is 43 millimeters. 
The length of the head (22 millimeters) is contained 4% times in that of the body. Mouth 
large, the maxilla extending considerably behind vertical through posterior margin of 
orbit; its length equals half that of the head. The length of the mandible (13 millimeters) 
is slightly more than two-thirds of height of body. 

The teeth as in NV. gillii. 

Gill-rakers slightly longer than half the diameter of the eye, 7 and 3 rudiments below 
the angle of the anterior arch. Pseudobranchie absent. A long, flat spine upon the 
upper edge of the operculum, extending back nearly to its margin. Two short, flat spines 
upon the angle of the preoperculum. Nostrils as in N. gillii. 

The scales small, very closely imbricated, in about 125 rows, 7 above and 29 below the 
lateral line. 

The lateral line obsolete in its posterior half. 

The dorsal is composed of 101 rays; its distance trom the snout is contained 4 times in 
total length. 

The anal originates under the fourteenth dorsal ray at a distance from the snout con- 
tained more than 23 times in the total length. 

The caudal consists of about 8 or 9 rays very closely placed; its length is contained 
about 104 times in the total length. 

The pectoral is placed much as in Benthocometes, its length about equal to 24 times that 
of the head, extending to vertical through the vent. 

The ventral, a bifid ray inserted in advance of base of pectoral, not reaching to the 
vent; its length (14 millimeters) considerably less than the height of body. The distance 
from its origin to the vent (19 millimeters) slightly more than the height of the body. 

Color light yellowish brown, an obscure narrow band of darker brown commencing on 
the snout, interrupted by the eye, and extending backward two-thirds of the distance to the 
tail; another beginning on the snout, extending over the eye and back as far as the first de- 
seribed, interrupted posteriorly. Dorsal fin milky white at base in its anterior third; above 
this a blackish band extending the whole length of the fin. A narrow white margin above. 

The type is from the Blake station LXxrx, off Barbadoes, 209 fathoms. 

Neobythites macrops, Giinther { Challenger Report, xxv1, 102, Pl. 10, Fig. A] is similar 
in proportions and general appearance, and is blotched in color, though in a different pat- 
tern. It is from Challenger station 173, off Matukee, Fiji Islands, at a depth of 310 
fathoms, and from the Investigator, in Andaman Sea, in 265 to 271 fathoms. 

In 1891 twenty specimens were taken in the Andaman Sea, Jnvestigator station, 115, 
185 to 220 fathoms. ‘Their length varies from 4 to 84 inches. [Alcock, op. cit., 1891 
(July), 30.| 
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NEOBYTHITES CRASSUS, (VaILLant), Goopr and Bran. 


Bythites crassus, VAILLANT, Exp. Sci. Travailleur et Talisman, 279, pl. xxv, Fig. 1. 


£ 


In general form resembling Bythites fuscus. The height of the body a little more than 
one-fifth of its length, and its thickness one-ninth; the length of the head is about two- 
elevenths of the length of the body; it is thick, with an inflated snout. Mouth moderately 
wide, the maxillary extending slightly beyond the vertical from the posterior limb of the 
orbit. Fine villiform teeth on the two jaws, the palatines and the vomer, and a few teeth 
upon the tongue. Eye small, its diameter about one-eighth the length of the head; inter- 
orbital space much greater, contained about two and three-fourths times in the length of 
the head. Branchial openings very wide. Branchiostegal membranes free from the isth- 
mus. Opercula enveloped in thick skin, which obscures their outlines. Opereular spine 
distinct, strong, flattened; preoperculum probably obtusely dentieulated, though hidden 
in the integument. Scales small, denticulate, extending upon the bases of the vertical fins 
and even of those of the pectorals, about 156 (?) in longitudinal series and 70 in vertical 
series. A lateral line parallel with the back about one-third of the distance from the 
dorsal to the ventral outline, indistinct posteriorly. 

Origin of dorsal behind base of pectorals: the fin is low, its height hardly one-third 
that of the body, its base buried in the skin. The anal is similar to the dorsal, and begins 
immediately behind the vent. The caudal is confluent with the vertical fins. Pectoral 
short, about half as long as the head; rounded. Ventrals each of two rays, closely united 
at their base; the length of the inner one exceeds half the height of the body, the outer one 
three-fifths of the same. 

Color, reddish-brown, deeper upon the fins. ( Vaillant.) 

A single specimen was obtained by the French expedition at station CXXXyVI, at a 
depth of 4,255 meters. 


BENTHOCOMETES, Goode and Bean, n. g. 


Brotulids, similar in appearance and structure to Neobythites and Bassogigas, distin- 
guished by two short, flat spines upon the anterior portion of the operculum, placed at 
some distance from each other, and by the absence of spines upon the preoperculum. The 
lateral line is complete, and extends without interruption to the posterior fourth of the 
body, where it becomes obsolete. The vomerine teeth are bunched in a cireular patch 
instead of being arranged in triangular form. The head is comparatively short, with the 
jaws in front nearly equal; the snout not produced, but obtuse, rounded, and almost 
declivous in its outline. 

Two species have been assigned to this genus—Neobythites robustus, Goode and Bean, 
and Sirembo murenolepis, Vaillant. The latter is not, as Vaillant supposed, related to 
Diplacanthopoma, which, though it has two spines upon the preopereulum, and is very sim- 
ilar in general appearance, has the ventrals single rather than double. 


BENTHOCOMETES ROBUSTUS, Gooprand Bean. (Figure 288.) 


Neobythites robustus, GoopE and BEAN, Bull. Mus. Comp. Zool., x11, 161. 


Body rather short and deep, its greatest height (16 millimeters) nearly 43 in total length 
and about equal to length of head. The interorbital area is convex; its width (6 milli- 
meters) is greater than the diameter of the circular eye (5 millimeters) and 13 times the 
length of snout (4 millimeters). The length of the head (19 millimeters) is about 4 times 
the diameter of the eye. The mouth is moderate, the maxilla extending to the vertical 
through the posterior margin of the eye, the mandible a little beyond, its length (10 mil 
limeters) equal to that of postorbital part of head. Teeth in villiform bands in the jaws 
and on the palatines. Vomerine teeth bunched in a cireular patch. Gill-rakers moderate, 
the longest a little more than twice in diameter of eye, 4 above angle of first arch, 11 below. 
Pseudobranchie rudimentary. Gill-opening wide, the membrane deeply cleft, behind free 
from the isthmus. A pair of short flat spines upon the anterior portion of the operculum. 
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The nostrils are small, the anterior as close to the snout as the posterior ones are to 
the eyes. No apparent cirri. The scales are minute; the lateral line is obsolete on the last 
fourth of the length of the body. 

The dorsal origin is behind that of the ventral and pectoral; its distance from the 
snout (24 millimeters) is contained 33 times in length of the body. The height of the 
fin is moderate; the longest ray is contained about 3 times in the length of the head. 

The anal origin is under the eighteenth ray of the dorsal; the height of the fin about 
equals that of the dorsal. The vertical fins are not connate with the caudal, which consists 
of 12 or 13 very slender rays, its length nearly equal to half that of head. 

The pectoral with a broad base, close to gill-opening, its length nearly two-thirds that 
of the head. 

The ventral a single bifid ray, inserted in advance of the vertical through the base of 
‘he pectorals, and not far from the humeral symphysis. It reaches nearly half-way to the 
yent, the distance of which from the origin of the ventralis equal to the length of the head.' 

Color, yellowish brown. 

The type of this species, a specimen 88 millimeters in length, was taken by the Blake 
from station xcrv, off Moro Castle, Cuba, at a depth of from 250 to 400 fathoms. A col- 
lateral type specimen (Cat. No. 29057, U.S. N. M.) was obtained by the Fish Hawk from 
Station 1043, in 388° 39’ N. lat., 73° 11’ W, lon., at a depth of 130 fathoms. 


BENTHOCOMETES MURAENOLEPIS, (VAILLANT), GOODE and BEAN. 
Sirembo murenolepis, VAILLANT, Exp. Sci. Tray. et Talisman, 273, pl. xxiu, Fig. 4, 4a. 


This species does not appear to be very unlike the preceding, but without examination 
of the type we hesitate to pronounce it identical. 

Two specimens were obtained by the French explorers at station LXIx, off the coast of 
Soudan, in 410 meters. 


BASSOGIGAS, Gill. 
Bassogigas, GILL, MS. 

Brotulids having the body elongate, compressed, covered with a thick, heavy skin, 
which upon the head covers and obscures all the angles of the skull. Scales small, cover- 
ing body and head completely. Lateral line indistinct for the greater part of its course, but 
apparently extending at least two-thirds of the way from the operculum to the tail. Eye 
moderate. Vertical fins completely united; ventralsa pair of bifid filaments inserted behind 
the humeral symphysis, and remote at their bases, short, rather stout. Snout without 
barbels, shghtly produced, the lower jaw being barely ineluded. Villiform teeth in the 
jaws, on the vomer and palatines; vomerine patch V-shaped, but with its arms broadly 
expanded and thicker at the angle, so that it is almost triangular. Operculum with a long, 
sharp spine; preoperculum unarmed. Branchiostegals eight. Air-bladder present. Pseu- 
dobranchie small. 

B. pterotus (Alcock) = Neobythites pterotus (Aleock, Ann. and Mag. Nat. Hist., 1889, 1, 
210) is characterized by long feathery peduncles reaching beyond the vent. One specimen 
was taken by the Investigator at station 97,in the Bay of Bengal, at a depth of 1,310 fathoms. 

Neobythites stelliferoides, Gilbert, obtained by the Albatross in 712 fathoms off the west 
coast of Lower California, is perhaps not remotely related to this genus. 


BASSOGIGAS GILLI, Goopr and Bran, n.s. (Figure 291.) 


Head rather short and broad, with snout slightly overlapping the lower jaw. Diameter 
of the eye scarcely one-third of the length of the snout, and about one-twelfth of that of the 
head; the maxillary extending far behind the eye, the vertical from the anterior margin 
of the orbit nearly bisecting it; its length half that of the head, and its posterior margin 
ending in a broad, triangular dilation. Teeth normal. Anterior and posterior nostrils 


‘In one of the Albatross specimens the pectoral extends to the vertical from the eighth ray of the 
second dorsal. 
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separated by a space greater than the diameter of the eye. Preoperculum with a square, 
rounded angle; no armature; operculum with a strong, sharp spine above, the tip of which 
projects slightly beyond the opercular flap. Distance of the vent from the root of the pee. 
toral slightly more than the length of the head; as far removed from this point as is the 
anterior nostril. 

Seales moderate, covering the entire head. Lateral line somewhat conspicuous, obso- 
lete in its posterior third. 

The dorsal and anal fins enveloped in thick, sealy skin. The origin of the dorsal is in 
advance of the middle of the pectoral. Pectorals rounded, broad, and very short; less than 
half as long as the head, and extending about half the distance from their origin to the ver- 
tical from the vent. Ventrals inserted somewhat behind the angle of the preoperculum, 
and extending to the vertical from the axil of the pectoral, and about one-fourth of the dis- 
tance from their origins to the vent; each ventral filament is bifid, the inner part being 
the longer. 

Radial formula: Vertical fins, 83+6+-67. 

Color, uniform grayish-brown; fins darker. 

The type was obtained by the Albatross trom station 2684, off Cape Henlopen, Dela- 
ware, in 39° 35’ N, lat., 70° 54’ W. lon., at a depth of 1,106 fathoms. 

This form resembles so closely the figure of Neobythites grandis, Giinther, (Chall. Rep. 
XXII, 100, pl. xx1, fig. A), that the species was provisionally ic entified as the same, but a 
more careful study shows that it differs in certain particulars, especially in the more distinet 
lateral line, the rather shorter body, and the fact that the vent is considerably farther back 
(more than twice the length of the pectoral from the gill opening), while the ventrals do not 
reach more than one-fourth of the way to the vent. The rays in the vertical fins will prob- 
ably be found to be fewer, though Giinther has not enumerated those in his type. 


ALCOCKIA, Goode and Bean, n. g. 


Brotulids resembling Neobythites in the general form of the body, with no continuous 
lateral line, though traces can be distinguished at various parts of the body, and with a 
head and snout similar in appearance to those of Bassozetus, though the former is peculiarly 
shaped. Bones of the head rather thin, with large, somewhat conspicuous sinuses. Sharp, 
well-developed spines upon the operculuin and preopereultum (which has a crenulated 
margin), behind the eye, upon the superciliary crest, and behind the posterior nostril, 
which is separated from the orbit by a short, spinous projection, as in Bathybrotula. Mu- 
ciferous channels ample, that of the frontal bone opening in front by a wide aperture on 
each side of the rostral projection, and each mandibulary canal opening in front immedi- 
ately behind the symphysis by aslit inthe skin. The mucous membrane of the nasal cavity 
in two foids, forming together a longitudinal pad with a linear base. Teeth in villiform 
bands on jaws, vomer, and palatines; the vomerines open V-shaped and much narrower 
than the palatine band. Pectorals narrow and feeble. Ventrals each composed of two 
filaments, short, very feeble and close together, inserted on isthmus, some distance from 
symphysis. Seales eycloid, persistent, irregular. Gilllaminiw short; gill-rakers stiff, far 
apart, and but few in number. Branchiostegals 8. Pseudobranchise represented by two or 
three small lobes. 

This genus is provisionally proposed for the Porogadus rostratus of Giinther (Challenger 
Report, Xx, 1887, 113, pl. xx1v, fig. B) obtained by the Challenger from station 198, north 
of Celebes, at a depth of 2,150 fathoms. 

The genus is named in honor of A. Alcock, M. B., surgeon-naturalist to the H. M. 
Indian marine survey steamer Investigator, who has made so many important additions to 
our knowledge of the bathybial fauna of the Indian Ocean. 


CELEMA, Goode and Bean, n. g. 


Brotulids closely resembling in appearance Mabia, though with the rays of the 
vertical fins apparently less abbreviated on the posterior part of the caudal finlet, and 
without the short row of specialized large scales beginning above the angle of the gill- 
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opening. Head very cavernous, with the sinuses very conspicuous in preserved specimens, 
and with numerous, rather strong spines upon the upper part of the opercular apparatus 
and the head. Teeth on jaws, vomer, and palatines. No traces of scales upon the head. 
Character of lateral line unknown. Dorsal beginning somewhat behind the vertical from 
the axil of the pectoral. Anal close to the vent; its distance from the base of the pectoral 
is about equal to the length of the head. Pectorals broad, very feeble. Ventrals feeble 
and short, each composed of two rays, the mner one the more abbreviated. 

This genus is provisionally proposed for the reception of the two species referred by 
Vaillant to our Porogadus, to which they evidently do not belong, being separated not only 
by the strueture of the head and the shape of the body, but by the absence of the triple 
row of pores, which replace the lateral line in that genus and Penopus. The characters 
presented are gleaned from the descriptions of Vaillant, and are. in the absence of specimens, 
offered only as tentative. 


CELEMA NUDA, (VaILLant), GOODE and BEAN. 
Porogadus nudus, VAILLANT, Exp. Sci: Travailleur et Talisman, 262, pl. xxv, figs. 2-20. 


Body much elongated, its height one-twelfth, and its thickness one-fifteenth of its 
length. Length of head one-seventh of that of body; in the specimen as preserved in spirits 
jt is rough, bristly with spines, and has a median crest (the position of these is described 
at length by Vaillant, but is sufficiently well indicated in the figure). Snout round, flat, 
its length two-sevenths that of the head. The mouth large, the maxillary passing con- 
siderably behind the eye. Teeth very fine, in villiform bands upon the jaws, vomer, and 
palatines. Eye conspicuous, its diameter one-fifth the length of the head and equal to the 
width of the interorbital space. Suborbital distinct, rough. Branchial opening very wide. 
Preoperculum with a double margin, each portion of which has three obtuse spines; oper- 
culum with a single spine. No scales upon the head, the mucous sinuses being very much 
developed, particularly in the suborbitals and on the margin of the preoperculum Caudal 
pedunele large, attenuated, nearly filiform posteriorly. Vent a little in front of the limit 
of the anterior third of the body, and at a distance from the origin of the ventrals greater 
than the length of the head. Dorsal origin a little behind the base of the pectorals. Anal 
origin immediately behind the vent. These fins are moderately high, and confluent with 
the caudal, which is not very long. Pectorals moderate, their length a little more than 
two-thirds that of the head. Ventrals a little longer than the pectorals, the inner ray 
slightly shorter than the outer one. Scales almost entirely absent, a few visible in the 
vicinity of the branchial opening. No trace of lateral line distinguishable. 

Color rosy-white, with the lower parts of the body, sides of head, aud the opercular 
region bluish-black. 

Three specimens were obtained by the French expedition at station xcvru, on the 
Bane @Arguin, at a depth of 2,524 meters, and at station ct, off the Cape Verde Islands, at 


> 


3,200 meters. 
CELEMA SUBARMATA, (VAILLANT), Goopr and BEAN. 
Porogadus subarmatus, VAILLANT, Exp. Scient. Travailleur et Talisman, Poissons, 265, pl. XXx1v, figs. 3-3c. 


A species closely allied to C. nuda, but with a shorter head, its length only one-eighth 
that of the body. Interorbital space wider, its width being two-ninths of the length of the 
head, and a little more than the diameter of the eye, which is contained in the length of the 
head only 53 times. The head is less spinous. The space between the ventrals and the 
vent a little greater than the length of the head. Seales very deciduous, and lacking on 
almost all the specimens studied. Vaillant describes the form of one which he found near 
the opereular opening, evidently an intracutaneous cycloid seale. 

Color like that of C. nuda, the opercular flap and the abdomen presenting a blackish 
tint on account of their transparency, the mucous membranes within being exceedingly 
dark. 
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Eleven specimens were taken by the French expedition at station c1, off the Cape 
Verde Islands, at a depth of 3,200 meters. They were evidently spawning, for red eggs were 
protruding from the abdomen. 


MCGBIA, Goode and Bean, n. g. 


Brotulids resembling Bassozetus in general form, excepting that the tail is prolonged in 
avery slender filament, the dorsal and anal rays being extremely short posteriorly, but 
positively confluent with the caudal rays, which are much longer and much exserted. Ven- 
rals each bifid, instead of a single ray as in Bassozetus. Wead very cavernous, the sinuses 
large and conspicuous on the infraorbital ring, on the mandible, and the preopereulum. A 
single, short, feeble spine on the shoulder, but none upon the operculum or preoperculum, 
though certain projections seem to show above the eye, doubtless due to the shrinkage of 
the integument upon the underlying projections of bone. Mouth very wide, the extremity 
of the maxillary much dilated. Posterior nostrils very wide, and separated from the eye 
by a small, spinous projection of bone. Teeth in narrow bands, that on the vomer V-shaped 
with the two arms straight. A few very large scales in a row starting from the upper 
angle of the gill-opening and terminating over the axil of the pectoral. Gill-rakers on 
outer arch rather numerous, long and slender. Pseudobranchie represented by two minute 
globules. 

This genus is founded upon Bathynectes gracilis of Giinther (Ann. and Mag. Nat. Hist. 
1878, 11, 21; Challenger Report, xxtt, 112, pl. Xv1, fig. B), provisionally referred by Giinther 
to our genus Porogadus. 

It is named in honor of Prof. Karl Mcebius, Director of the Royal Zoological Museum in 
Berlin, who has added much to our knowledge of marine life by his noble work Die Fauna 
der Kielerbucht, and by numerous other writings. 

Itis but right to say that at the time its reference was made, no figure of Porogadus 
had been published, and some of the most salient characters, which we tried to bring out 
prominently in our generic diagnosis, seem not to have been sufficiently emphasized, so 
that both Dr. Giinther and Dr. Vaillant were misled as to the real affinities of our species 
Porogadus miles, the type of the genus. 

Mebia gracilis was obtaimed by the Challenger at station 184, south of New Guinea, 
at a depth of 1,400 fathoms. 


BARATHRODEMUS, Goode and Bean. 


Barathrodemus, Goopr and BEAN, Bull. Mus. Coinp. Zool., x, 1883, 200.—JORDAN, Cat. Fish. N. Amer., 1885, 
127.—GUnTHER, Challenger Report, xx11, 1887, 99. 


Brotulids with body much compressed, elevated; head considerably compressed, with 
mouth moderate (in the type species extending to the vertical through the middle of the 
eye). Eye moderate. Head spineless, except a short flattened spine at the upper angle 
of the operculum. Snout long, projecting far beyond the tip of the upper jaw, its extrem- 
ity much swollen. Jaws nearly equal in front. Teeth minute, in villiform bands on jaws, 
vomer, and palatines. Barbel, none. Anterior pair of nostrils open and situated at the 
outer angles of the dilated snout, circular, each surrounded with acluster of mucous tubes. 
Posterior nostrils near anterior upper margin of orbit. Gill openings wide, membranes 
not united. Gills 4, with a slit behind “the fourth; gili lamin moderate in length.  Gill- 
rakers also moderate; not numerous. Pseudobranchie absent; caudal fin not connate, 
but without distinct peduncle. 

Dorsal and anal fins long. Branchiostegals, 8. Body and head covered with small, 
thin scales, those on the body searcely imbricated. Lateral line absent. Ventrals a pair 
of bifid rays close together, on the isthmus. 
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BARATHRODEMUS MANATINUS, Goopr and BEAN. (Figure 294.) 


Barathrodemus manatinus, Goopr and Bran, Bull. Mus. Comp. Zool., x, 1883, 200.—JorDAN, Cat. Fish. N. 
Amer., 1885, 127.—Gisntuer, Challenger Report, xxu, 1887, 99. 


Body much compressed. Dorsal and anal outline approaching at an equal angle the 
horizontal axis. The height of the body is contained 74 times in its total length without 
caudal, and 84 times with caudal included. Scales small; about 175 rows between the 
branchial opening and the tail; and about 34 rows, counting upward and forward obliquely 
from the origin of the anal to the dorsal line. Lateral line apparently absent. 

Head considerably compressed, with rounded upper surface, its length contained about 
six times in total body length; its width contained 24 times in its length; its greatest 
height equals two thirds its length. Snout slightly longer than the horizontal diameter of 
the eye, and projecting beyond the tip of the upper jaw a distance equal to the vertical 
diameter of the eye; much dilated and swollen, the anterior pair of nostrils being situated 
at the most salient angles; the snout in general form resembling that of a manatee, whence 
the specific name, 

Mouth moderate; its cleft extending to the vertical from the center of the orbit. Length 
of the the upper jaw equal to twice the horizontal diameter of the eye, and contained 24 
times in the length of the head. The posterior portion of the maxilla is considerably ex- 
panded. The maxilla is largely included within a skinny sheath. When the mouth is 
closed, the lower jaw is entirely included within the upper. Vomer and palatine with 
bands of teeth more than twice as broad as the bands in the intermaxillaries and on the 
mandible. 

Hye elliptical in form. Its vertical diameter two-thirds of its horizontal, the latter being 
equal to the distance from the tip of the snout to the posterior nostril, and contained 54 
times in the length of the head. The distance of the eye from the dorsal outline is equal 
to half its horizontal diameter, and to one-fifth of the height of the head in a perpendicular 
through the center of the eye. Interorbital space rounded; its width equal to the horizon- 
tal diameter of the eye. 

Dorsal fin inserted in the vertical above the insertion of the pectoral, at a distance 
from the end of the snout equal to that of the insertion of the pectoral. 

Anal inserted under the twenty-first to twenty-third dorsal ray, and at a distance from 
the snout about equal to one-third the body length. The height of the dorsal and anal fins 
is about equal to half the height of the body at the insertion of the anal. Their bases ex- 
tend almost to the insertion of the caudal. 

The caudal is composed of 9 rays, the 5 medial ones almost equal in length, though the 
tip of the tail is sightly rounded, about equal to the height of the body midway between 
the branchial opening and the base of the tail. 

The ventrals are inserted almost under the middle of the operculum; in length about 
equal to half the length of the head. 

The pectorals are inserted under the origin of the dorsal, and at a distance behind the 
branchial opening equal to two-thirds the vertical diameter of the eye. The length is equal 
to the greatest height of the body. 

Radial formula: D.106; A. 86; C. 24542; P. 18-20; V. 1. 

Seales in lateral line about 175, * 

Color, grayish brown, abdominal region black. 

The types of this species, 64 inches in length, were obtained by the Blake at station 
CCCXXY, in 33° 35! 20/7 N. lat., 76° W. lon., at a depth of 647 fathoms. The Albatross also 
secured examples from station 2105, in 37° 50! N. lat., 73° 03/ 50’ W. lon., at a depth of 
1395 fathoms; and from station 2116, in 35° 45/ 23’ N, lat., 74° 31/ 25’ W. lon., at a depth 
of 888 fathoms. 
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PYCNOCRASPEDUM, Alcock. 


Pycnocraspedum, Aucock, Ann. and Mag. Nat. Hist., Nov., 1889, 386. 

Head large, body compressed, both covered entirely with small, thin, smooth, rather 
deciduous scales. Head-bones and opercles spineless. Snout short, broad, and not over 
hanging the jaws, which are equal in front. Eye of moderate size. Mouth very large; teeth 
in villiform bands in the jaws, palatines, and yomer. No barbel. Gill-openings wide, gill- 
membranes entirely separate; 4 gills; 8 branchiostegals; no pseudobranchive. Lateral line 
incomplete on the tail. Vertical fins invested with thick, scaly skin. Caudal free, united with 
the vertical fins at its extreme base only. Pectoral fins entire. Ventral fins in the form of 
bifid filaments. 

The type and only species is P. squamipinne, Alcock (loc. cit.), taken in 193 fathoms in the 
Bay of Bengal, in lat. 20° 17’ 30” N., lon. 88° 50! E. 


NEMATONUS, Giinther. 


Nematonus, GUNTHER, Challenger Report, xx, 1887, 114 (type, Bathyonus pectoralis, Goode and Bean). 

Body compressed, with long, tapering tail. Bones of head soft, muciferous channels 
moderately developed, and with integument very thin or absent on the upper portion and 
snout. Operculum cartilaginous and flat; a broad process near its upper angle correspond- 
ing to the opercular spine in some of the related genera; the head otherwise unarmed, 
though irregular by reason of the bareness of the cranial bones. Snout much depressed, 
broad, rounded. Jaws equal in front; mouth very wide; bands of villiform teeth in jaws, 
on vomer and palatines. Barbel none. Eyes small. Vertical fins confluent; ventrals a 
pair of bifid filaments close together, on the isthmus, close to the humeral symphysis. Gills 
four, with very short lamine and rather short, incurved, acicular gill-rakers on the first 
arch, and much shorter, less numerous, spatulate ones upon the three other arches. Pseu 
dobranchi rudimentary. No traces of a lateral line, though the bodyis covered with scales 
of considerable size, almost as large as the eye, and the cheek with others still larger. 

Nematonus differs from Porogadus not only in the absence of spines upon the head, as 
Giinther has indicated, but in the much less ossified opercular apparatus, in the shorter and 
thicker head, in the absence of the three series of pores simulating lateral lines, and in the 
tendency to prolongation in the lower rays of the pectoral, which increase from the upper- 
most to the lowermost in Nematonus, while Porogadus has a lanceolate fin, and also in the 
extreme exsertion of its caudal rays. 

NEMATONUS PECTORALIS, (GOopE and BEAN), GUNTHER. (Figure 295.) 
Bathyonus pectoralis, GOODE and BEAN, Proc. U. S. Nat. Mus., 1885, vu, 604. 
Nematonus pectoralis, GUNTHER, Challenger Report, Xxu, 1887, 114. 

Body moderately elongate, much compressed, the tail much shorter and more robust 
than in Bassozetus catena. Its height (26 millimeters) equals 14 times the length of the 
head and one-seventh that of the body. 

Head stoutish, not much compressed, lower than body, its length (34 millimeters) con- 
tained 54 times in the body length. Snout compressed, broad at its tip, its length (6 milli- 
meters) exceeding the diameter of the circular eye (5 millimeters). Interorbital area 
slightly convex, its width (11 millimeters) slightly exceeding twice the diameter of the eye, 
3 times in length of head. 

Maxilla extending far behind the eye, its length (19 millimeters) less than that of pre- 
orbital portion of head. Mandible as long as postorbital portion of head (22 millimeters). 
Jaws, vomer, and palatines, with narrow bands of villiform teeth, normally arranged. 
Branchiostegals 8. Gill-lamelle very short. Gill-rakers long and numerous, 15 on first 
arch below the angle, 5 above, 4 of which are rudimentary. DPseudobranchiwe present, but 
very rudimentary. 

Anterior nostrils on the top of the snout and near the median line of the head, near 
its tip, separated by a space about equal to the diameter of the eye. Posterior nostrils in 
front of the eye. 
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Muciferous pores large, arranged much as in B. catena. 

Dorsal origin in the same vertical with that of the pectorals, its distance from the tip 
of the snout (38 millimeters) contained 5 times in total and equaling twice the length of 
the maxilla. Rays well developed in the anterior third, the longest two-thirds of head’s 
length. 

The anal origin is under the twentieth dorsal ray; its rays are nearly as long as those 
of the dorsal. ‘The pectoral has its penultimate ray produced, extending to the thirteenth 
ray of the anal; it is nearly twice as long as the head. Ventrals originating in advance 
of the vertical through the pectorals, and each a bifid filament. Distance of the ventral 
origin from tip of snout (26 millimeters) equaling length of ventral and about three-fourths 
as long as the head. Distance of origin of ventral from vent (42 millimeters) considerably 
greater than length of head. Distance from tip of ventral to vent equal to half the length 
of the head. 

Number of scales in transverse series from vent to dorsal about 23; from the upper 
angle of the gill-opening to the vertical through origin of anal, 32. 

Color, brownish yellow. Head and abdomen blackish. 

Radial formula: D. 93; A. 73; P.17; V. 2. 

The type (37342, U.S. N. M.) was taken at Albatross station 2380, N. lat. 28° 02/ 30”, 
W. lon, 87° 43/ 45’, 1,430 fathoms. It is 183 millimeters long to caudal base, 215 with 
caudal. Another young specimen 70 millimeters long was taken at blake station, xcv, off 
Dominica, 330 fathoms. 


POROGADUS, Goode and Bean. 


Porogadus, GoopE and Bran, Proc. U. 8. Nat. Mus,, 1885, vur, 602.—GUnTHeER, Challenger Report, xxu, 

1887, 111. 

Body brotuliform, much compressed. Head with numerous spines on interorbital space, 
two pairs on the shoulders, one at angle of operculum, and a double series on angle of pre- 
operculum. Head with numerous mucous pores, as in Bassozetus. Mouth large. Snout 
moderate, not projecting much beyond upper jaw. 

Jaws nearly equal in front. Teeth in villiform bands in jaws and on vomer and pala- 
tines. Barbel none. 

Gill-openings wide, membranes narrowly united, not attached to the isthmus. Gills 4. 
Gill-laminie short. Gill-rakers moderate, numerous. Pseudobranchie absent. Caudal fin 
of few rays, on a very narrow base, not prolonged, scarcely differentiated from the vertical 
fins. Dorsal and anal fins well developed. Pectorals simple, moderate. Each ventral a 
single bifid ray, close to the humeral symphysis. Branchiostegals 8. Scales small. Lateral 
line apparently triple, or replaced by three series of pores, one close to ventral outline, 
one median, and another along base of dorsal. 

Type, Porogadus miles, Goode and Bean. 


POROGADUS MILES, Goopr and Bran. (Figure 292.) 


Porogadus miles, GOODE and Bran, Proc. U. 8. Nat. Mus., 1885, vit, 602.—GUNTHER, Challenger Report, 

XXII, 1887, 113. 

Body much compressed, elongate, tapering to a very slender tail, its height (15 milli- 
meters) nearly 10 times in total length. 

Head long, moderately compressed, subconical; the profile gradually ascending in 
nearly a straight line from the tip of the snout to the origin of the dorsal. Its length (23 
millimeters) 64 times in that of body. Interorbital space slightly convex, spiny, its width 
(15 millimeters) 4% times in length of head, and slightly greater than diameter of eye. 

Eye oval, its greatest diameter (4 millimeters) 53 times in length of head. Opercles 
and head generally covered with numerous and strong spines, as described in the generic 
diagnosis. 

Mou th yery large and wide. The maxilla extending far behind the eye and much ex- 
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panded at its tip; its length (13 millimeters) more than half that of head. Length of man- 
dible (15 millimeters) equal to greatest height of body. Jaws, vomer, and palatines with 
narrow bands of villiform teeth, none of which are enlarged. Gill-rakers, 15 on anterior 
arch below the angle, 3 rudimentary ones above. 

The anterior pairof nostrils are nearly on top of the snout, and somewhat nearer to 
its tip than to the eye, separated by a very narrow space, and placed immediately in front 


of the middle of the eye. Behind each posterior nostril is a strong spine projecting out- 


ward and backward. Pores of the head arranged much as in Bassozetus. 
Seales minute. Lateral line not clearly to be made out. Three rows of minute pores 


on each side dorsal, median, and ventral, beginning near the head and extending well to- 


ward the extremity of the tail. 

Dorsal origin slightly behind vertical through pectoral base; its distance from the 
snout (25 millimeters) nearly 6 times in length of body. Its rays are moderately long, the 
longest about as long as the snout (one-fourth of head), and very numerous. 

Anal origin in vertical from twenty-second or twenty-third dorsal ray; its distance 
from the snout (44 millimeters) 34 times in length of body. Its rays about as long as those 
of the dorsal. 

Pectoral imperfect, its length in the type equals one-half that of the head. 

Ventral a bifid filament, placed close to the humeral symphysis, well in advance of the 
pectoral; its length (15 millimeters) equal to height of body. Distance from origin of ven- 
trals to vent (22 millimeters) nearly equal to length of head, The ventral does not reach to 
the vent by a distance equal to length of snout. 

Color, blackish brown. 

The type (No. 35625, U.S. N. M.) is 155 millimeters in length; it is from Albatross 
station 2250, N. lat. 38° 27’, W. lon. 73° 02’, at a depth of 1,168 fathoms. 


PENOPUS, Goode and Bean, n. g. 


Body stout in front, tapering behind. Tail not greatly exceeding the length of the 
rest of the fish. Head sealy, thick, its top surface flat, with depressed and moderately 
projecting snout. A pair of minute postnasal spines; a strong and much curved spine on 
the operculum; several weak spines at the angle of the preoperculum, and several at the 
posterior angle of the suboperculum. Mouth moderately large, the lower jaw included. 

Several narrow slit-like pores along the margin of the preorbital and suborbital. 
Two minute pores on the under surface of the mandible near its symphysis, and not far 
behind them two long slit-like pores. 

The anterior nostril is in a long slit, the posterior is larger, oblong in shape, and half 
concealed by a fold of skin. Eye small. The teeth appear only as minute asperities; the 
intermaxillary band much wider in front than behind. Mandibulary band narrow through- 
out. Vomerine band very narrow V-shaped. Palatines in a long broad band.  Gill-open- 
ings wide, deeply cleft in front, narrowly joined to the isthmus. Branchiostegals 8, No 
pseudobranchiw. The gill-rakers are long and slender; not numerous. Gill-laminw moder- 
ately long. A long slit behind the fourth gill. Scales very small. Lateral lines, three. 
Caudal fin consisting of few rays, well differentiated from the dorsal and anal. Dorsal 
beginning not far behind the head. Ventrals slightly in advance of the pectorals and 
composed of two rays, united by membrane, which forms a margin around them. 

Pectoral normal; several of its upper rays simple. The vent is not much in advance 
of the middle of the total length. 

This genus agrees with Porogadus in nearly every respect except in the scarcity of spines 
on the head and in the structure of the ventrals. Porogadus has the ventrals composed of 
two distinct rays which are separated throughout their entire length, but in Penopus the 
two rays are inclosed in a membrane which connects them and forms a margin around 
them. In Porogadus, also, the suboperculum has a smooth margin and the opercular spine 
is weaker than in Penopus, and it is not curved. 


336 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


PENOPUS MACDONALDI, GoopE AND Bran, n.s. (Figure 293.) 


The greatest height of the body (35 millimeters) equals the length of the postorbital 
part of the head and about one-ninth of the total without the caudal. The greatest width 
of the body anteriorly is about two-thirds of its greatest height. The head is stout, its 
greatest width equaling three-fourths of its greatest depth and more than one-third of 
its length. The width of the interorbital space (14 millimeters) is about one-fifth the length 
of the head. The eye is very small, its length (6 millimeters) less than one-half the width 
of the interorbital space. The distance from the eye to the tip of the snout (24 millimeters) 
equals the length of the intermaxilla. The distance of the anterior nostril from the tip of 
the snout equals the length of the eye. The distance of the posterior nostril from the eye 
is slightly less than its distance from the tip of the snout. The maxillais expanded behind 
and reaches somewhat behind the eye; its length (25 millimeters) equals the length of the 
snout. The mandible extends much behind the eye, its length (36 millimeters) equal to 
postorbital part of head. The dorsal begins over the middle of the pectoral; its rays are 
well developed, those in the middle of the fin longer than the anterior ones. It contains 
137 rays. The anal begins under the twenty-seventh ray of the dorsal; it contains 102 
rays, those about the middle of the fin longest. The length of the pectoral (32 millime- 
ters) is nearly one-half the length of the head and about equal to the distance of its tip 
from the vent. The length of the ventral (27 millimeters) is about one-third of the distance 
of its origin from the origin of the anal. : 

Lateral lines, three; the uppermost beginning at the upper angle of the gill-opening 
quicky approaching the top of the body near the base of the dorsal and merging into the 
dorsal base about the middle of the tail; the median lateral line begins a little behind the 
head and extends almost to the root of the caudal, becoming very faint posteriorly. The 
lowermost lateral line has its origin under and not far from the base of the pectoral. It 
extends along the lower side of the tail and merges into the base of the anal fin somewhat 
beyond the middle of the length of the tail. 

Color, yellowish brown; operculum, opercular flap and branchiostegal membrane, pec- 
toral, and ventral dusky. 

The single specimen obtained is 315 millimeters long, catalogue number 39433. It was 
obtained by the steamer Albatross, September 18, 1886, at station 2716, N. lat. 38° 29/ 30”, 
W. lon. 70° 57’, in 1,631 fathoms. 


ACANTHONUS, Giinther. (Figure 296, A.) 
Acanthonus, GUNTHER, Ann. and Mag., Nat. Hist., 1878, 1, 22; Challenger Report, xx, 116. 

Head excessively large and thick, armed in front and on the opercles with strong 
spines; trunk very short, the vent being below the pectoral, tail thin, strongly compressed, 
tapering, with the caudal distinct. Eye small. Mouth very wide, with the teeth in villi- 
form bands in the jaws, on the vomer, and palatine bones, and along the hyoid. Barbel 
none. Ventrals each reduced to « bifid filiment, placed close together on the humeral 
symphysis. Gill-membranes not united. The gill-laminw are remarkably short; the gill- 
rakers long, lanceolate, stiff. Scales extremely small. Bones of the head soft, the super- 
ficial ones supporting large cavities. (G@iinther.) 

The genus is represented by a single species found by the Challenger in 1,050-1,070 
fathoms in the Middle Pacific, station 205, off the Philippines, and station 218, north of New 
Guinea. The type species is A. armatus, Giinther, Challenger Report, xx11, 117, pl. xxrv, 
Fig. A. 


TAUREDOPHIDIUM, Alcock. (Figure 296, B.) 


Tauredophidium, ALcock, Ann. and Mag. Nat. Hist. (6), v1., 1890, 212. (Type, 7. Hextii, loc., cit., pl. vu, fig. 1.) 


Head large and thick, armed on the opercles with strong spines; body compressed. 
Snout broad, not overhanging the large mouth. Eyes, none. No barbel. Villiform teeth 
in the jaws, vomer, and palate. Gill membranes rather broadly united; 4 gills; 8 branch- 
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 jostegals; no pseudobranchi:e. Small, deciduous scales on body and head; lateral lines 
indistinguishable. Vertical fins confluent; pectorals entire; ventrals widely separated, 
each consisting of two filaments. 

This genus is known from a single species taken in the Bay of Bengal, off the Madras 
coast in 1,310 fathoms,—T. Hewtii, Alcock (Ann. and Mag. Nat. Hist., 1890, VI, 213., pl. vi, 
fig. 1) from Investigator station 97. 


; PTEROIDONUS, Giinther. 
-Pteroidonus, GUNTHER, Challenger Report, xx11, 1887, 106. 


The lower pectoral rays are incompletely united with the upper part of the fin and are 
prolonged. Body elongate, compressed, covered with small scales; lateral line ineom- 
_ plete, close to the dorsal profile. Head oblong, thick, covered with scales. Eye small. 
ertical fins united, but the narrow caudal projecting beyond the short anal ana dorsal 
ays. Wentrals reduced to a simple filament, inserted behind the humeral symphysis, and 
somewhat distant from each other. Snout broad with rounded profile, including the lower 
w, without barbel. Mouth wide; bands of villiform teeth in the jaws, on the vomer, and 
alatine bones. Operculum with a straight spine; preoperculum armed. Hight branch- 
Gill-lamine rather short; gill-rakers rather long, lanceolate and widely set; 
_ pseudobranchie none. (Giinther.) 


PTEROIDONUS QUINQUARIUS. 


This genus is represented by a single specimen, of a species called by Giinther, Pteroi- 
donus quinquarius (loc, cit.), Pl. xxtt, Fig. B, 144 inches long, obtained by the Challenger 
off the coast of Japan (station 235), at the depth of 565 fathoms. 


DICROLENE, Goope and Bran. 


Dicrolene, GOoDE and BEAN, Bull. Mus. Comp. Zodl., x, 202.—Gintuer, Challenger Report, xxr, 1887, 107 


Brotulids with body moderately compressed; head somewhat compressed, with mouth 
large (in the type species extending nearly to the posterior margin of the eye). The tip of 
the maxillary much dilated. Eye large, placed close to the dorsal profile. Head with supra- 
orbital spines; several strong spines on the preoperculum, and one long spine at the upper 
— angie of the operculum. Snout short, not projecting beyond the upper jaw. Jaws nearly 
— equalin front. Teeth in narrow rallithe in bands in the jaws, on the head of the vomer, and 
on the palatines. Barbel none. Gill-openings wide; membranes not united. Gills four; 
 gilllaminze of moderate length. Gill-rakers rather long, not numerous. Pseudobranchie 
absent. Caudal not confluent, but without a distinet peduncle. Dorsal and anal fins long. 
Pectoral rays arranged in two groups, several of the lower ones being separate and 
- much produced. Ventral fins close together on the isthmus, a pair of bifid rays. Branch- 
iostegals eight. Body and head covered with small scales. Lateral line close to the base 
of the dorsal fin, apparently becoming obsolete on the posterior third of the body. Stomacli 
siphonal. Pyloric ceca few, rudimentary. Intestine shorter than body. 
___-—- Paradicrolene, Alcock (Ann. and Mag. Nat. Hist., 1889, 387), is so close to Dicrolene that 
-we'are unable to distinguish it. It is represented by asingle species, D. multifilis (Alcock), 
Woe. cit., from the Bay of Bengal, 193 fathoms, lat. 20° 17/ 30’ N., lon, 88° 50" E., and from 
the Andaman Sea, east of Port Blair, 271 fathoms, and off the Goronté udel coast. 
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Aleock states that in young individuals the lower (free) rays are very much less clearly 
separated from the rest of the fiu and from each other than in the adults. (Ann. and Mag. 
Nat. Hist., 1872, 348.) 

Another species, D. nigricaudis, was obtained from the Andaman Sea, Investigator 
station 115, in 188 and 120 fathoms. (Ann. and Mag. Nat. Hist., 1891, July 31.) 

Aleock has also identified a third species, taken in the Laccadive Sea, with the form 
deseribed and figured by Vaillant as Dicrolene intronigra, Goode and Bean, proposing for 
it the name Paradicrolene Vaillantit. (Ann. and Mag. Nat. Hist., 1890 (Oct.), 297). Weare 
of the opinion that Vaillant’s fish and ours are conspecific. 

The erroneous printing of “7” for “8” in our description of the branchiostegals of 
Dicrolene has unfortunately misled Mr. Alcock. 


DICROLENE INTRONIGRA, GoopeE and BEAN. (igure 297, 297 A, B.) 


Dicrolene intronigra, GOODE and Bran, Bull. Mus. Comp. Zoél., x, 1883, 202.—GUntTHER, Challenger Report, 
XX, 1887, 107.—VaAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 258, pl. Xx11, fig. 2. 


Body moderately compressed, its dorsal and anal outlines approaching at an equal angle 
the horizontal axis, and tapering to a narrow point, which forms the base of the caudal fin. 
Scales small, about 110 rows between the branchial opening and the tail, and about 27 trans- 
verse rows counting upward and forward obliquely from the origin of the anal. ‘The lateral 
line rudimentary, running near the base of the dorsal fin at a distance from it less than the 
diameter of the eye, and apparently becoming obsolete on the posterior third of the body. 
Body height one-sixth of standard length. 

Head somewhat compressed, with flattish upper surface, which is encroached upon by 
the upper margins of the orbit. At the posterior upper margin of each orbit is a strong 
spine pointing backward and upward; a long sharp spine at the upper angle of the opercu- 
lum, its exposed portion as long as half the diameter of the eye. Preoperculum, on its lower 
posterior border, with three equidistant spines, much weaker than that of the operculum. 
Large muciferous cavities in the bones of the head; a row of large cavities extending back- 
ward from the upper angle of the orbit, and continuous with those on the lateral line. Mouth 
large, its cleft considerably longer than half the length of the head, and the maxillary 
extending behind the vertical from the posterior margin of the orbit. The posterior portion 
of the maxillary much expanded, its width at the end equal to three-fourths the diameter 
of the eye. Upon its expanded tip are scales. Hye large, one-fourth as long as head, and 
as wide as the interorbital space. Length of head one-fifth standard length. 

Dorsal fin inserted at a distance from the snout equal to two-ninths the length of the 
body. 

Anal inserted under the vertical from the twenty-fifth or twenty-sixth dorsal ray. The 
height of the dorsal and anal fins is about equal to the diameter of the eye. Their bases 
extend almost to the insertion of the caudal. 

The caudal is composed of 6 or 7 rays; its length equal to half the distance from the 
snout to the insertion of the dorsal. 

The ventrals inserted almost under, but slightly posterior to, the posterior limb of the 
preoperculum, in length about equaling the upper jaw. 

Pectorals inserted close to the branchial aperture; the eight lower rays being free and 
much prolonged, the longest and most anterior being nearly one-third as long as the body, 
and more than three times as long as the contiguous posterior ray of the normally con- 
structed portion of the fin, which is, however, about equal to the last of the free rays. The 
free portion of the pectoral being longer and composed of fewer rays than the normal portion, 
the fish has the appearance of bearing two pectoral fins of the same general shape, the 
lower of which is the longer. The length of the normal portion of the fin is contained 
about four times in the length of the body. s 

Radial formula: D. 100; A. about 85; C.6 or 7; V.4; P.19+7 or8. L. lat. 110-120. 

The Talisman obtained it off the coast of Soudan, from stations LXXX, LXXIX, and LXXIX, 
bis, at depths of 1,139, 1,232, and 1,250 meters, respectively, and on the Bane @Arguin, from 
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stations LXXXVIII, LXXXVU, and XCIII, at depths of 888, 1,113, and 1,495 meters, 28 speci- 
mens having been taken from the last-named locality. 

The Blake secured specimens from station CCCXXVI, in 33° 42/ 15” N, lat., 76° 00! 50” 
W.lon., at a depth of 464 fathoms; from station CCCXXV, in 33° 35/ 20” N. lat., 76° W. lon., 
at a depth of 647 fathoms; from station CLXvVI, off Guadeloupe, at a depth of 734 fathoms: 
and from station xct, off Dominica, at a depth of 982 fathoms. And the Albatross from sta- 
tion 2115, in 35° 49! 380” N, lat., 74° 34/ 45” W, lon., at a depth of 843 fathoms; from station 
2485, in 28° 51’ N. lat., 88° 18’ W. lon., at a depth of 730 fathoms; from station 2553, in 35° 
48’ N. lat., 70° 30’ W. lon., at a depth of 551 fathoms; from station 2140, in 17° 36/ 10” N, 
lat., 76° 46/ 05’’ W. lon., at a depth of 966 fathoms; from station 2392, in 28° 47! 30” N, lat.. 
87° 27’ W. lon., at a depth of 724 fathoms; from station 2393, in 28° 43’ N. lat., 87° 14/ 30” 
W. lon., at a depth of 525 fathoms; Cat. No. 33447, U.S. N. M., from station 2072, in 41° 53/ 
N. lat., 62° 35’ W. lon., at a depth of 858 fathoms; Cat. No. 35586, U. S. N. M., from station 
2216, in 39° 47’ N. lat., 70° 30/ 30” W. lon., at a depth of 963 fathoms; Cat. No. 34906, U.S. 

N. M., from station 2117, in 15° 24’ 40” N. lat., 63° 31’ 20’ W. lon., at a depth of 983 fathoms; 


Cat. No. 35657, U. S. N. M., from station 2234, in 39° 09/ N. lat., 72° 03/15” W. lon., ata 





depth of 810 fathoms; Cat. No, 35553, U.S. N. M., from station 2216, in 39° 47’ N. lat., 70° 
30/ 30’ W. lon., at a depth of 963 fathoms; and Cat. No. 35555, U.S. N. M., from station 
2204, in 39° 30/ 30’ N, lat., 71° 44’ 30’ W, lon., at a depth of 728 fathoms. 


MIXONUS, Ginther. 
Mixonus, GUNTHER, Challenger Report, xx11, 1887, 108. 


The lower pectoral rays are free, not united by membrane with, but inserted on the 
saine base as the upper part of the fin, They are butslightly stronger than the other rays 
and prolonged. Body elongate, compressed, covered with small, very thin and deciduous 
scales. Head slightly compressed, broad and flat above, depressed in front, naked (with 
the exception of the parts between the mandibles, and perhaps the cheeks). Bones thin, 
with the muciferous system moderately developed, only one small spine above on the 
operculum; preoperculum without spine. Eye small. Vertical fins united, but the narrow 
caudal projecting beyond the short dorsal and anal rays. Ventrals each reduced to a 
filament, which consists of 2 rays firmly bound together in their whole length; they are 
inserted behind the humeral symphysis aud close together. Snout broad, rounded, scarcely 
overlapping the lower jaw. Mouth very wide; villiform teeth in the jaws, on the vomer 
and palatine bones. Gill-laminie short; gill-rakers long, not very closely set. Pseudo- 
brauchie none, 

“T have long hesitated,” writes Giinther, ‘ to describe this fish under a distinet generic 
name. The specimen is small, unique, and not in the best state of preservation, so that 
several of the characters assigned here to the genus may have to be amended when other 
specimens are obtained. Its pertinence to either Pteroidonus or Dicrolene seems to be doubt- 
ful on account of the difference in the shape of the head.” 


MIXONUS LATICEPS, Ginturr. (Figure 296, A.) 


Bathynectes laticeps, GUNTHER, Ann. and Mag. Nat. Ilist., 1878, 11, 5th ser., 20. 
Mixonus laticeps, GUNTHER, Challenger Report, Xx, 1888, 108, pl. Xxv, fig. 8. 
Sirembo Giintheri, VAILLANT, Exp. Sci. Travailleur et Talisman, 1889, 268, pl. xxiv, fig. 5. 


Head slightly, body and tail more strongly compressed, low; the latter produced into 
a moderately long filament. Eye rather small, its diameter being one-seventh of the 
length of the head, two-thirds of that of the snout, and two-fifths of the interorbital 
space, which is convex. The posterior nostrils are wide; the muciferous channel of the 
infraorbital ring shows in its course 5 or 6 wide sinuses, and opens in front by a wide aper- 
ture. Mouth very wide, extending far behind the eye, with the extremity of the maxillary 
much behind the eye, and much dilated. Vomerine band of teeth V-shaped, with the two 
arms of the figure straight; palatiue band narrow. 


340 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


The Challenger obtained it in the mid-Atlantic (station 104), at a depth of 2,500 fath- 
oms. The Talisman also secured examples from station ct, off the Cape Verde Islands, at 
a depth of 3,200 meters. 


SIREMBO, Bleeker. 


Sirembo, BLEEKER, Act. Soc. Sc. Neerlandaises, 01; Japan, Iv, 22.—GUNnTHER, Cat. Fish Brit. Mus., rv, 
373.—GILL, Proc. Acad. Nat. Sci., Philadelphia, 1863, 253. 
Sirembo, VAILLANT, Exp. Sci. Trav. et Talisman, 267 (in widely different sense). 
Brotella, Kaur, Wiegmann’s Archiv., 1858, 92. 

srotulids, with elongate body covered with small scales. Lateral line continuous, but 
more or less indistinct. Hye moderate. Vertical fins united. Ventrals close together; 
each a single simple filament, inserted on the foremost part of the humeral symphysis. 
Teeth in villiform bands on jaw bones and palatines. Upper jaw longer. Preoperculum 
unarmed. No barbel. Branchiostegals 8. Pseudobranchie and air-bladder present. 
Pyloric cea 12. 

The genus, as limited by Gill, includes one species, S. inermis (Schlegel) Bleeker, from 
Japan and not certainly known to be bathybial. 

The genus Hoplobrotula Gill (Proc. Acad. Nat.Sci., 1863, 253) was established for another 
Japanese form (Brotula armata, Schlegel), cited by Giinther in his catalogue under 
Sirembo. It is not certainly known to be bathybial. 

Vaillant enlarges the limits of Sirembo to include the forms here discussed under 
Sirembo, Hoplobrotula, Catatyx, Mixonus, Bathyonus, Porogadus, Nematonus, Diplacantho- 
poma, and Neobythites. Vaillant’s Sirembo is a congeries of heterogeneous forms, includ- 
ing, probably, representatives of three subfamilies. 


MONOMITOPUS, Alcock. 
Monomitopus, ALCOCK, Ann. and Mag. Nat. Hist., 1890, 11, 297. 


This genus differs from Strembo in the character of its pseudobranchize, which are 
rudimentary—* really consisting of 2 small pinnules only on each side.” It is represented 
by a single species, obtained by the Investigator in the Andaman Sea, in 490 fathoms. 
(Sirembo nigripinnis, Alcock, op. cit., 1889 (Noy.), 384.) 


TYPHLONUS, Gtinther. 


Typhlonus, GUNTHER, Ann, and Mag. Nat. Hist., 1878, 217; Challenger Report, xxu, 118. 


Head large, compressed, with most of the bones in a cartilaginous condition; the 
superficial bones with large muciferous cavities not armed. Snout a thick protuberance 
projecting beyond the mouth, which is rather small, inferior. Trunk very short, the vent 
being below the pectoral; tail thin, strongly compressed, tapering, without separate cau- 
dal. Eye externally not visible, reduced to a minute rudiment hidden below the skin. 
Bands of villiform teeth in the jaws, on the vomer and palatine bones. Barbel, none. 
Ventrals reduced to simple filaments, placed close together on the humeral symphysis. 
Gill openings very wide, the gill membranes being but slightly united in front. Gills 4; 
gill lamin rather short; gill rakers of moderate length; scales thin, deciduous, small. 

The only representative of this genus is Typhlonus nasus, Giinther, (Challenger Report, 
xxiI, 119, Pl. xxy, A.) obtained by the Challenger at station 181, northeast of Aus- 
tralia, in 2,440 fathoms, and at station 198, north of Celebes, at the depth of 2,150 fathoms. 


BARATHRONUS, Goode and Bean. 


Barathronus, GOODE and BEAN, Bull. Mus. Comp. Zodl., x1, 164. 


Brotulids having the head stout, body and tail compressed, covered closely by skin, 
sealeless. Vent far behind pectoral, included in a cleft. Mouth wide, oblique, the lower 
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jaw projecting. Intermaxillary teeth rudimentary; several fang-like teeth on the head of 
the vomer, none on palatines. <A few rather large, recurved, separated teeth in the mandi- 
ble. Nostrils close together and small. Eye visible through the skin, partly upon the top 
of the head, with or without dark pigment in the iris. Barbel, none. Gill-rakers very 
numerous and slender, and rather long. Gill-laminze well developed on all the arches. No 
pseudobranchie. Head full of muciferous channels. Gill membranes not united, but 
covered by a fold of skin. Ventrals reduced to single simple rays, placed in advance of the 
pectorals and close to the humeral symphysis. Dorsal and anal placed far back. 

Caudal searcely differentiated, composed of rather numerous very slender rays upon a 
somewhat narrow base. 


BARATHRONUS BICOLOR, Gooner and Bran. (Figure 298.) 


Barathronus bicolor, GOODE and Bran, Bull. Mus. Comp. Zoul., xu, No. 5, 164, 7. 


Body much compressed, its greatest height (19 millimeters) contained 64 times in the 
total length. Head much thicker than body, its greatest width equal to 2 of its length (23 
millimeters), which is contained 5+ times in the total length. Eye concealed by the skin; 
diameter of orbit about equal to width of interorbital area, and contained 42 times 
in length of the head. Maxilla extends slightly beyond the perpendicular through pos- 
terior margin of orbit; it is almost entirely concealed under the preorbital, and is much 
expanded at the tip, where its width is rather greater than that of the eye. Intermavxilla 
very thin, broad, and slightly protractile. 

Vomer very close to intermaxillary symphysis, its head somewhat raised and bearing 3 
fang-like teeth (2 of which are off one side and 1 on the other in the type, separated by a 
moderately wide interspace). The mandible has five enlarged, separate, recurved teeth 
upon each side, which increase in size posteriorly; its upper edge, posteriorly, is produced 
above the level of the tooth-bearing surface, and is received under the expanded maxilla. 
The longest gill-raker is about as long as the eye. The dorsal origin is distant from the 
snout (54 millimeters), which is contained slightly less than twice in the total length. The 
rays are well developed, numerous, long and slender, about 70 in number; the longest con- 
tained about 3 times in the length of head. 

The anal originates in vertical from fourteenth dorsal ray, equidistant from eye and 
base of caudal. It contains 57 rays, about as long as those in the dorsal. 

The pectoral with a fleshy base, its length (18 millimeters) a little less than height of 
body. 

The ventral well in advance of pectoral, close to humeral symphysis, the rays being 
placed very close together at their origin, the length of the fin (15 millimeters) contained 
about 9 times in the total length, about 3 times in distance from its origin to the vent. 

The caudal has about 10 rays; its length is contained about 8 times in the total length. 

Color, yellowish white, with a broad vertical band of black from the origin of ventral 
nearly to the vent; another similar and narrower band above it upon each side. 

The type is an individual, 120 millimeters long, from Blake station LXXt, off Guada- 
loupe, at a depth of 769 fathoms. 


APHYONUS, Giinther. 


Aphyonus, GiNTHER, Ann. and Mag. Nat. Hist., 1878, 11, 22; Challenger Report, XX11, 1887, 120. 

Head, body, and tapering tail strongly compressed, enveloped in a thin, sealeless, loose 
skin. Vent far behind the pectoral in nearly the middle of the totallength. Snout swollen, 
projecting beyond the mouth, which is wide. No teeth in the upper jaw; small conical 
teeth in the lower, pluriserial in front and uniserial on the side. Vomer with a few rudi- 
mentary teeth; palatine teeth none. Nostrils close together, small. No externally visible 
eye. Barbel none. Ventrals reduced to simple filaments, placed close together and near 
to the humeral symphysis. Gill-membranes not united. Four. branchial arches, the pos- 
terior without gilllaminw; the anterior with very short gill-rakers and with rather short 
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gilllamine. Head covered with a system of wide muciferous channels and sinuses, the 
dermal bones being almost membranaceous, whilst the others are in a semicartilaginous 
condition. Notochord persistent, but with a superficial indication of the vertebral segments 
(as in some Leptocephaline forms). (Giinther.) 

This genus is known from two species—A. mollis, Goode and Bean, and the type, A. 
gelatinosus, Giinther (Challenger Report, Xx, 1887, 120, pl. xxvi, Fig. A) from station 184, 
between northeast Australia and New Guinea, at a depth of 1,400 fathoms, 


APHYONUS MOLLIS, Goopr and Bran. (Figure 299.) 


Aphyonus mollis, GOODE and BEAN, Bull. Mus. Comp. Zodl., x11, 163. 

The body is much compressed, its greatest height (14 millimeters), 6 in its totallength. 
Head thicker than body, its height (15 millimeters) slightly greater. Length of head 20 
millimeters) about 44 in total; width (11 millimeters) over half its length. Snout, 34 in 
length of head. Eye not externally visible. Diameter of orbit, as seen through the skin, 
about one-fourth length of head. Maxilla extends to vertical through posterior margin of 
orbit, the mandible somewhat farther back, its length (13 millimeters) nearly equal to height 
of body. A few weak teeth on vomer, palatines and mandible, and very rudimentary ones 
in maxillary; not visible to the eye, but appreciable to the touch. Gill-lamine on the fourth 
and rudimentary gill-rakers, 8 rudiments and 4 developed below the angle. Dorsal origin 
almost over posterior edge of operculum, its distance from the snout 4 of total length; fin- 
rays, more than 110 well developed, the longest 3 inhead. Anal origin slightly nearer base 
of caudal than to tip of snout, its rays shorter than those in the dorsal. Pectoral with a 
fleshy base; its origin somewhat behind that of the dorsal, its length equal to width of head. 
Ventral origin in advance of that of pectoral, close to humeral symphysis; the fin is a sin- 
gle simple ray, whose length (11 millimeters) equals that of the pectoral; its tip does not 
reach the vent by a space equal to height of head. 

Skin not loose. Texture of body rather firm, not transparent, whitish. 

The type is a specimen obtained at Blake station CCXX1, lat. 24° 36’ N., lon, 84° 5/ W., 
at a depth of 955 fathoms. 

This species is closely allied to Aphyonus gelatinosus, Gthr. 


RHODICHTH YS, Collett. 


Rhodichthys, COLLETT, Norske Nordhays Exped., Fiske, 1880, 153.—GUNTHER, Challenger Report, xxi, 1887, 121. 


Head thick, body and tail strongly compressed, the latter tapering behind, enveloped in a 
thin, transparent, scaleless skin. Vent immediately behind the humeral symphysis. Snout 
swollen, overlapping the wide mouth. A few series of weak teeth in the jaws, none on the 
vomer or palate. Eyeof moderate size. Ventrals reduced to two filaments, each bifid, and 
inserted on the hyoid. Vertical fins continuous, but with caudal rays differentiated. Gill- 
openings very wide. Pyloric appendages 10. (Giinther after Collett.) 


RHODICHTHYS REGINA, Couerr. (Figure 303.) 
Rhodichthys regina, COLLETT, Forh. Selsk., 1878, 99; Norske Nordhavs Exped., Fiske, 1880, 154. 

The length of the head is to the total length nearly as 1 to 4, the extreme depth of the 
body as 1 to 4%. Anterior part of the body deep, in the posterior region rapidly tapering; 
tail at base long and slender. Upper jaw longer than lower. The dorsal fin originating 
immediately above the branchial aperture; the caudal projecting to the extent of three- 
fifths of its length beyond the dorsal and anal. Eyes small, their diameter being to the 
length of the head as 1 to 7; interorbital space wide. The teeth exceedingly minute, 
arranged in several series. Nostrils double. Pyloric appendages 10. 

Radial formula: D. 60; A. 57; P. 11-12. 

olor a uniform bright red. ( Collett.) 

A single specimen, 297 millimeters in length, was obtained by the North Atlantic 
Expedition in the open sea between Beeren Erland, Jan Mayen, and Finmark. 
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ALEXETERION, Vaillant. 
Alexeterion, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 282. 

Brotulids having a scaleless body, head short; lower jaw curved up in front of the 
upper one so that the mouth opens vertically; very fine teeth on the jaws, vomer and pala- 
tines toothless. Eye rudimentary. No barbel. Gill-opening very wide. Branchiostegal 
membrane free. Vent very far from the throat and nearly in the middle of the length of 
the fish. Vertical fins beginning far back, the dorsal origin being over the vent and con- 
fluent at the tail. Pectorals broad, fan-shaped; veutrals absent. 

ALEXETERION PARFAITI, VAILLant. (Figure 300.) 
Alexeterion Parfaiti, VAILLANT, Exp. Sci. Travailleur et Talisman, 283, pl. xxv, Figs. 2, 2a, 2b. 

Body elongate, compressed (especially posteriorly), its greatest height being scarcely 
one-sixth of the thickness above the pectorals, and one-eighth of the total length. 

Length of head one-sixth of total length; its globular form gives it a very singular ap- 
pearance, suggestive of Uranoscopus and Synanceia. The head appears as if it were truncated 
in front; the snout occupies the upper portion of the truncation. The mouth is shaped 
like a horseshoe and is placed vertically, the lower jaw being entirely outside of the open- 
ing, while the two mandibles are strongly curved. ‘The intermaxillary is narrow, nearly 
as long as the maxillary, which is expanded at its posterior extremity. 

Teeth fine, uniform in size, upon the mandible and on the anterior portion of the inter- 
maxillary. No teeth visible upon the vomer or palatines. The eye is rudimentary, very 
small, its diameter about one-fifth of the length of the head, so that it looks like a black 
pigmentary spot, and is scarcely visible in the fresh specimen. Branchial opening broad. 

Vent near the middle of the body. No trace of seales in the lateral line visible. 

Vertical fins confluent, the dorsal beginning in the vertical from the vent and nearly 
opposite the origin of the ventral, the rays being excessively delicate. Pectorals extending 
to the vertical from the origin of the dorsal. No ventrals. 

Color, roseate white. 


Measurements. 


Milli 








meters. | 100ths. 
ISSUE bee eees Aamo asietes sae see ace ass saan 42 eee 
CE ie eeeen eee sien oe cer con deer. 7 sees 7 16 
IPDMICKNCSS2<25---+--<--2<sscscnss Sgasee seen 5 12 
Length of head .......-.... ee ea 7 16 
| Length of caudal fin .......--.++2s00s--00222-5 7 16 
| Length of snout .....-----22.cecerccerseecesees | 3 | 43 | 
Diameter of eye......--.-. Soin gees siete cena 0.5 | i | 
| Width of interorbital space..-..-...--------++++ 4 | 57 


A single specimen was taken at the French station Cxxxvul, North Atlantie, at the 
depth of 5,005 meters. 


BELLOTTIA, Giglioli. 


Bellottia, GIGLIOLI, Zoologischer Anzeiger, VI, 399 (July, 1883.) 

Brotulids with the form and proportions of Pteridium; body covered with smooth, 
adhesive scales of very small dimension. Eyes small. Vertical fins united, ventrals absent, 
Lower jaw with a band of small teeth, sharp and numerous, intermingled with a few coni- 
cal ones, somewhat larger; upper jaw with a villiform band of very minute teeth; sharp 
teeth on the vomer and palate, disposed ina semicircular arch. Jaws equal anteriorly, the 
upper one expanded posteriorly as in Pteridium. No barbel. Branchial rays 4. Gills with 
4 long branchial appendages; branchial aperture large. Air-bladder present. 
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BELLOTTIA APODA, GIGLIOLI. 


Bellottia apoda, GiGLIOLI, Zoologischer Anzeiger, VI, 599. 

The vent equidistant from the tip of the snout and root of the tail. Dorsal origin in 
the vertical from the middle of the pectorals, confluent with the caudal and the anal. Pee- 
torals normal and small. Body covered with mucous pores particularly conspicuous upon 
the head. Anal papilla sometimes present. Lateral line simple, slightly arched over the 
pectorals, Straight and median posteriorly. Two cutaneous folds parallel to the base of 
the dorsal. The central rays of the caudal are the longest. 

Radial formula (estimated): D. 90; A. 75; C. 12. 

Color, olive gray, with minute dots of black; fins black at the base, colorless and 
transparent elsewhere. 

The two types measure 28 to 30 millimeters. Five specimens of this form were taken 
in the net in the Gulf of Naples in December, 1882, at the depth of 50 meters. Two of 
them (the types of this description) are in the Italian collection of the Royal Zodlogical 
Museum at Florence; two more in the Museo Civico at Milan; the fifth in the Zodlogical 
Station in Naples. 

Although not yet found at considerable depths, its affinities, in the opinion of Giglioli 
and Vinciguerra, appear to be with the family Brotulida, and the genus is admitted to this 
work not only for the purpose of comparison, but in the belief that it will eventually be 
found in deep water. 


HEPHTHOCARA, Alcock. (Figure 301.) 
Hephthocara, Alcock, Ann, and Mag. Nat. Hist., 1892, 349. (Type, H. simum, loc. cit., pl. XvuI, fig. 1.) 


Head large, with thin, smooth, uncrested bones, scaleless. No armature but a weak 
opercular spine. Body compressed, tapering, covered with deciduous ecycloid seales. Eye 
moderate. Snout not overhanging the jaws. Mouth with obliquely ascending cleft, and 
with the lower jaw prominent. Villiform teeth in the jaws, palatines, and vomer. No 
barbel or hyoid filaments. Gill-openings wide; gill-membranes separate, 4 gills; no pseudo- 
branchive; 8 branchiostegals. Lateral line indistinguishable. Vertical fins confluent; 
pectoral fins entire; no ventral fins. 

The type, H/. simum, was described from an immature specimen, 8 inches long, taken 
by the Investigator off the Coromandel coast, in 902 fathoms. 


LAMPROGRAMMUS, Aleoeck. (Figure 302.) 
Lamprogrammus, ALCOCK, Ann. and Mag. Nat. Hist., vi, 1891, 32. 


Head large, body compressed, both entirely covered with thin, smooth, deciduous 
seales of moderate size. Head bones with prominent crest and wide, muciferous cavities, 
unarmed except for a weak opercular spine. Snout not overhanging the jaws. Eye of 
moderate size. Mouth large; teeth in villiform bands in the jaws, palatines, and vomer. 
No barbel or hyoid filaments. Gill-opening wide; gillmembranes separate; 4 gills, 8 
branchiostegals, no pseudobranchie. Lateral line very conspicuous, with much enlarged 
scales, each of which bears a glandular (luminous) organ. Vertical fins confluent; pectoral 
fins entire; no ventral fins. (Alcock.) 

This genus is represented by the single species, Lamprogrammus niger, Aleock (loc. cit., 
fig. 2), described from two specimens, 112 and 15 inches in length, obtained by the Investi- 
gator in the Andaman Sea, at a depth of 561 fathoms, and another from 404 fathoms in 
the same region. Alcock says of it: “This extraordinary form seems almost entitled to 
rank by itself ina separate subfamily of the Ophidiide. In general appearance and in 
most of its structural details it has the closest resemblance to the typical Brotuline; but 
it differs from them all in its remarkable Halosaurus-like lateral line and in the entire 
absence of yentral fins.” 
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Family OPHIDIIDA. 


Gli Ofidini, RAFINESQUE, Indice d Ittiologia Siciliana, 1810, 34. 
Ophidiida, BoNaPantey, Saggio, etc., 1832, 38; Cat. Met., 41.—GintueEr, Cat. Fish. Brit. Mus., rv, 370 (part).—- 
Gitt, Arr. Fam. Fish., 1872, 3 (No. 19); Proc. Acad. Nat. Sei. Phila., 1887, 177. 
Ophidionina, SWAINSON, Nat. Hist. Vish., ete., 1839, 11, 179. 
Ophidini, MUturR, Berl. Abhandl., 1840. 
Ophidioidei, BLEEKER, Tentamen, XXxv (part). 
Ophidioidea, with chin ventrals, represented by bifid, barbel-like filaments, and the anus 
in the anterior half of the length. (@il/.) 


KEY TO THE GENERA OF OPHIDITD®. 


A. Outer teeth in jaws fixed. 


Oo PELGMUMMMUNATNCO asc cn au aes acs,32 22 bese hav es o4ected doce aetbetcedsdaces deoecnesiecue (OpnipiuM | 
2. A sharp concealed spine on the operculum.......-.........--.-.------------ eee eee OTOPHIDIUM 
B. Outer teeth in jaws movable. Topof head scaly ..--..............-2....2222 022 ee eee eee LEPTOPHIDIUM 


OTOPHIDIUM, Gill. 


Genypterus, PuiLirer, Wiegm. Archiv., 1857, 268. 
Otophidium, GALL,, in Jordan, Cat. Fish, N. A., 1885, 126. 

A genus with characters of Ophidium, and also provided with a short concealed spine 
on the opercle. 


OTOPHIDIUM OMOSTIGMA, (JoRDAN and GILBERT), JORDAN. (Figure 305.) 


Genypterus omostigma, JORDAN and GILBERT, Proc. U. 8S. Nat. Mus., 1882, 301; Bull. xvi, U. S. Nat. Mus , 
963. 
Otophidium omostigma, JORDAN, Cat, Fish, N. A., 1885, 126. 

Body comparatively short, highest at occiput; thence tapering rapidly to tip of tail; 
upper profile of head very convex; snout blunt; mouth horizontal, the lower jaw included; 
maxillary not quite reaching posterior border of orbit; teeth in jaws uniform, strongly in- 
curved, in rather broad bands; a single series of small teeth in vomer; those on palatines 
minute; maxillary 17 in head; eye large, 3 in head, much larger than snout, equaling twice 
interorbital width; opercle terminating in a strong, compressed spine, the length of which 
iS about two-thirds diameter of pupil; gill-rakers very small, 4 below on anterior arch. 
Longest ventral filament half length of head; the shorter three-quarters length of longer. 
Distance from origin of dorsal to tip of snout 34 in total length; distance from origin of 
anal to snout 21 in total length. Scales minute, imbedded, Pseudobranchiie not evident. 
Air bladder short, thick, with a large posterior foramen. Head 44in length; depth about 6. 

Color light olive-green, silvery on belly, cheeks, and lower side of head; sides above 
with a few irregular, large, scattered, dark blotches; about 9 of these along base of dorsal 
fin; an intensely black, round blotch on scapular region, rather larger than pupil; dorsal 
with black blotches; anal largely black; upper half of eye black, lower half bright silvery. 

A single specimen, 34 inches long (No. 29670,U. S. Nat. Mus.), taken from the stomach 
of a red snapper, at Pensacola. 


LEPTOPHIDIUM,, Gill. 


Leptophidiwm, G1LL, Proc, Phil. Acad. Nat. Sei., 1863, 210. 


Body much elongated, moderately compressed, and with the back and abdominal regions 
arched, more compressed and slowly decreasing in height backward to an abruptly rounded 
point. 

Anus toward the end of the first third of the length. 

Seales regularly imbricated in quincunx, oval, with the nucleus in front of the center, 
and with strive radiating backward. 

Lateral line concurrent with and near the back for about half the length, obsolescent 
behind. 
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Head with imbricated scales extending to forehead; opercula and cheeks moderately 
compressed, oblong-ovate in profile, with the snout high, projecting forward and obtusely 
rounded, armed above with a short, nearly concealed spine, directed forward and somewhat 
downward. Cheeks somewhat inflated. Eyes large, subcireular, with comparatively small 
pupils. Nostrils double; the anterior aperture a short tube directed forward and next to 
the groove separating the preorbital from the nostril region; the posterior a longitudinal 
groove. Opercula unarmed. 

Mouth broader, with the cleft little oblique and moderate; the supermaxillary bones are 
slender, terminate under the hinder part of the eye, and are almost wholly retractile under 
the suborbitals. 

Teeth of the jaws villiform, immersed in a mucous membrane, separated by an interval 
from the longer ones in the outer row, which are pointed and movable. 

Vomer not prominent, armed, as well as the palatine bones, with teeth. 

Branchial aperture ample, arched above by the membrane, which is attached in front 
of the axil of the pectoral fin. 

Branchiostegal rays seven, the internal two small. 

Dorsal fin commencing less than a head’s distance from the nape, rather low and with 
its rays simply articulated, blending behind, like the anal, with the caudal fin, whose rays 
are longer than those of the dorsal and anal, and whose margin is produced. 

Pectoral fins small or moderate, obliquely rounded behind. 

Ventral fins bifid and articulated, and much abbreviated. 

This genus is exceedingly distinct from Ophidiwm, having very few characters in com- 
mon, except such as would be found in the genera of the same subfamily. Its form at once 
distinguishes it, its comparatively low and moderately compressed body and smaller head 
contrasting strongly with the much compressed body and head of the true Ophidiide. The 
imbricated scales and peculiar dentition observed on closer examination corroborate the 
generic distinction indicated by difference of form.! 


KEY TO THE SPECIES OF LEPTOPHIDIUM. 


A. Body elongate. 
1. Snout very short, sharp, armed with a spine. 


a. Color’ brown; -with=whitespots:--.-.=-.=- s-serec=-- eet eerie enacsoeesseeee = se eeeeeese L. CERVINUM 
2. Snout shorter than eye. 
a. Color light rufous, the vertical fins margined with black .............-...-.--- L. PROFUNDORUM 


B. Body stoutish, anteriorly tapering. 
1. Snout blunt, spineless. 
a. Color yellowish, marbled with brown) 222. 42 s2cewes=-a + sce sce ose cece Saceee eee L. MARMORATUM 


LEPTOPHIDIUM CERVINUM, Goopr and Bran. (Figure 306.) 


Leptophidium cervinum, Goopr and Bran, Proc. U.S. Nat. Mus., vit, 1885, 422. 

Body elongate, slender, its greatest height (25 millimeters in specimen examined) 103 
in its total length. 

Head slender, somewhat compressed, its length (40 millimeters) 64 in total length. 
Interorbital area broad, convex, its width equal to the length of the snout and 53 in head’s 
length. Snout sharp, conical, armed with a short but sharp spine, and somewhat over- 
hanging the mouth. Eye circular, its diameter (10 millimeters) 4 in head’s length, and 
much exceeding the length of the snout. Mavxilla extending nearly to the vertical through 
the posterior margin of the orbit, its length (15 millimeters) three-eighths of head’s length. 
Mandible extending behind the same vertical, its length (18 millimeters) equal to that of 
head without its postorbital portion. Jaws, vomer, and palatines with narrow bands of vil- 
liform teeth, some of which are noticeably enlarged (not movable). Pseudobranchi present. 


‘It is probable that the Ophidium brevibarbe, briefly indicated by Cuvier and Kaup, belongs to this 
genus; by Cuvier it was simply alluded to in a footnote of the Régne Animal, while by Kaup a short 
diagnosis was given in the ‘Catalogue of the Apodal Fish.” As the notice of the species by Kaup, like 
most of the diagnoses by that gentleman, is only sufficient to distinguish it from species known to him, no 
clear idea can be obtained regarding its affinities. Gill. 
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Gill rakers short, 8 below angle of first arch, 4 of which are rudimentary, the longest (2 
millimeters) 5 in diameter of eye. (In ZL. profundorum the gill-rakers are slenderer and 
longer, though about equally numerous on the first arch.) 

Seales in about 11 rows from the origin of the dorsal to the median line of the body. 

Ventrals with length (13 millimeters) 3 in that of head. 

Dorsal origin far back, at a distance from the snout (55 millimeters) 43 in total length; 
at a distance from the eye equal to head’s length. (In ZL. profundorum this distance is two 
thirds of the head’s length and the first ray of the dorsal is nearly over the middle of the 
extended pectoral; in L. cervinum, over its tip, or nearly so.) 

Anal origin with distance from snout (84 millimeters) 3 in total length. Length of pee- 
toral (19 millimeters) 2 in head’s length and 13 to 14 in that of body (10 in L. marmoratwn, 
11in L. profundorun). 

Scales ornamented with radiating striw, covering densely all parts of the fish except 
the snout and under surface of the head and the fins. Lateral line continued almost to the 
end of the tail. 

Color brownish-yellow, with numerous subeire ular spots of white, with diameter half 
that of eye along the upper half of the body. Vertical fins with narrow black margin. 

The type (Cat. No. 28764, U.S. N. M.) 262 millimeters in length, was taken by the 
Fish Hawk from station 941, in 40° 01’ N, lat., 69° 56’ W. lon., at a depth of 76 fathoms. 
A single specimen (Cat. No. 28955, U.S. N. M.) was obtained by the same vessel from sta- 
tion 1036, in 39° 58’ N. lat., 69° 30’ W. lon., at a depth of 94 fathoms. The Albatross also 
secured examples (Cat. No. 37256, U.S. N. M.) from station 2309, in 35° 43/30” N, lat., 74° 52/ 
W. lon., at a depth of 56 fathoms; (Cat. No. 32653, U.S. N. M.) from station 2004, in 37° 19/ 
45” N. lat., 74° 26/06” W. lon., at a depth of 102 fathoins; and (Cat. No. 37235, U.S. N. M.) 
from station 2298, in 35° 39/ N, lat., 74° 52’ W. lon., at a depth of SO fathoms, 


LEPTOPHIDIUM PROFUNDORUM, Git. (Figure 307.) 
Leptophidium profundorum, GiLL, Proc, Acad. Nat. Sei., Phila., 1863, 211.—Jorpan, Cat. Fish. N. America, 
1885, 126. 
Ophidium profundorum, JORDAN and GILBERT, Bull., xvr, U. S. Nat. Mus., 793. 

The greatest height equals about a tenth of the extreme length, and is developed at 
the pectoral region; it thence almost uniformly decreases to the end, and at the anus equals 
one-eleventh of the same; the thickness behind the pectoral fins equals seven-tenths of the 
height, and almost uniformly decreases to the end like the height. The anus is at the end 
of the first third of the length. 

The head forms rather less than a sixth of the length, and is transversely convex above 
and moderately inflated on the sides; the greatest width equals half its length. The eye is 
rather longer than the snout, subeirewlar, and its diameter slightly exceeds two-sevenths 
of the head’s length; its pupil is small, the diameter equaling only a third of that of the 
eye. The width of the interocular region rather exceeds two-nimths of the head’s length. 
The supramaxillary ends behind under the hinder margin of the pupil. 

The dorsal fin commences nearly over the middle of the pectoral fin, and with the sec- 
ond fifth of the length and is moderately high; the anal commences immediately behind the 
anus, and is about as high as the dorsal; the caudal rays of the fin are the longest. The 
pectoral fin little exceeds half the head’s length, and the longest branch of the ventral is 
less than a third of the head’s length, and three-fifths greater than the shorter. 

The color is a light rufous; the vertical fins margined with black. 

The following notes show the relative proportions: 

Extreme length (7 inches), 100; length to end of middle caudal rays. 

Body.—Greatest height, 10; greatest width, 7; height at anus, 9; width at anus, ie 
height between anus and eaudal, 64. 

Head.—Greatest length, 16; distance from snout to nape, 11; greatest width, 8; width 
of interocular area, 34; height of preorbital, 14; length of snout, 4; length of supra- 
maxillary, 6. 
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Eye.—Diameter, 44; diameter of pupil, 14. 

Dorsal (spinous ).—Distance from snout, 21; height over anus, 4; height near caudal, 5, 

Anal.—Distance from snout, 33; height at middle, 44; height near caudal, 4. 

Caudal.—Length of middle rays, 53. 

Pectoral.—Length, 83. 

Ventral.—Length of longer branch, 5; length of inner branch, 3. 

A single specimen of this species, 7 inches in length, was obtained by Commodore 
Rodgers, at the depth of 30 fathoms, off the coast of Florida. 


LEPTOPHIDIUM MARMORATUM, Gooper and Bran. (Figure 308.) 


Leptophidium marmoratum, GOODE and BEAN, Proc. U. S. Nat. Mus., Vit, 1885, 423. 


Body somewhat elongate, stoutish anteriorly, gradually tapering, its greatest height 
(27 millimeters) 74 in total length. 

Head thickish, its length (39 millimeters) 5 in total length. Interorbital area broad, 
convex, its width nearly equal to length of snout, which is very slightly less than 5 in 
head’s length. Snout blunt, spineless. Eye circular, the diameter (10 millimeters) 4 in 
head’s length and somewhat exceeding the length of the snout. Mavxilla extends to the 
vertical through the posterior margin of the orbit, the mandible far beyond, its length 
equal to that of postorbital portion of head. Teeth on vomer and in the jaws in villiform 
bands, the outer series in the latter slightly enlarged. Pseudobranchie present. Gill- 
rakers short, 8 below angle of first arch, the longest less than one-half diameter of eye. 
Branchiostegals 7. Ventrals with length (22 millimeters) as long as postorbital part of head. 

Dorsal origin at distance from snout (44 millimeters) contained 44 in total length, with 
28 rays in a space equal to length of head, counting from the origin of the fin. 

Anal origin separated from snout by distance (76 millimeters) 23 in total length. 

Length of pectoral (19 millimeters) 2 in head’s length, or 10 in total. 

Seales closely imbricated, ornamented with delicate concentric striv. Lateral line 
apparently complete, located about one-fourth distance from dorsal to ventral outline. 

Color, yellowish gray, marbled along the entire upper half of head and body with olive 
brown. Dorsal and anal fins with black margins. 

The type (Cat. No. 37237, U.S. N. M.), an individual 198 millimeters in length, was taken 
by the Albatross from station 2350, in 23° 10! 39’ N, lat., 82° 20/ 21” W, lon., at a depth of 
213 fathoms. 


Family ATELEOPODID:::. 


Ateleopodoidei, BLEEKER, Tentamen, 1859, 139, 
Ateleopodida, GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 398.—GiLL, Arr. Fam, Fish., 1872, 3 (No. 27); Century 
Dictionary, 361. 


Ophidioids with elongate compressed, tapering tail, vent antemedian, suborbitals 
moderate, mouth inferior. One short anterior dorsal and no other; anal fin very long, con- 
fluent with caudal. Ventrals reduced to simple filaments, each of 2 rays, the inner of 
which is rudimentary, inserted behind the symphysis of the clavicle. 


ATELE@PUSS, ‘Schlegel: 
Aleleopus, SCHLEGEL, Fauna Japonica, Poissons, 255.—GuNTHER, loc. cit.; Challenger Report, Xx1t, 159. 


Head with the snout much protruding and obtusely rounded, the cleft of the mouth 
being at the lower side of the head; mavxillaries protractile in a downward direction. Body 
and tail compressed, elongate, naked. One short dorsal, the rudimentary second dorsal ot 
the Macruride having entirety disappeared; one long anal, continued on to the caudal. 
Ventral reduced to a filament which is composed internally of two rays, intimately con- 
nected by a common membrane; this fin is inserted at the symphysis of the humeri. Teeth 
in the jaws villiform, in bands; vomer and palatine bones smooth. (@iimther.} 
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The typical species, Ateleopus japonicus, Schlegel, is known from twospecimens. One 9 
inches long, taken at Oomura, to Japan, and another sent to the British Museum by the 








ATELEOPUS JAPONICUS. 


Tokio Museum. The Japanese call this fish Sjatsfuri, and consider it extremely rare. 
They believe it to be venomous, and to have electric powers. A indicus, Aleock, Ann. & 
Mag. Nat. Hist., 1891, 123, was obtained by the Investigator in the Indian Ocean, in 188 to 
220 fathoms. 


Family LOPHOTID<AE. 


= _ Lophoteoidei, BLEEKER, Syst. Nat. Pisc. Tentamen, 1859, XXv1. 
_ Lophotide, GUNTHER, Cat. Fish. Brit. Mus., m1, 1861, 312; Challenger Report, xx11, 76. 


Body elongate, compressed, blade-like, without scales, and with vent near the tip of 
the tail. Head elevated in a high triangular crest upon which is a very long and strong 
“spine, followed by a series of flexible rays, supporting the dorsal fin, which extends the 
- entire length of the back to the base of the caudal. Anal very short and very far back. 
-Ventrals thoracic. Caudal minute. Snoutshort. Feeble teeth, in jaws,on vomer, and pala- 


tines. Gill openings wide. Branchiostegals 6. Pseudobranchie present. 


Giinther is of the opinion that the “Lophotas” are deep-sea fishes like the Ribbon 
fishes, but that they donot descend to the greatest ens their bony and soft parts being 
firm and coherent. 


LOPHOTES, Giorna. 


_ Lophotes, Giorna, Mem. Accad. Torino, 1x, 1803. 17.—Cuvirr and VALENCIENNES, Hist. Nat. Poiss., x, 405.— 
GUNTHER, Cat. Fish. Brit. Mus., m1, 312. 


Lophotids with the head elevated in a high crest, surmounted with a long spine, which 
is followed by a very elongate dorsal fin. Vent near the extremity of the tail, with a small 
anal fin behind it; pectorals moderate; ventrals thoracic, very small, with 4 or 5 rays; 
~ caudal very small. Mouth not protractile, subvertical; with teeth pointed and feeble in 
the jaws, on vomer and palatines. Eye very large. The abdominal cavity extends nearly 
_ the whole length of the body. Air bladder present. Gills 4. Pseudobranchie present. 


LOPHOTES CEPEDIANUS, Giorna: (Figure 389.) 


_ Lophotes Cepedianus, GIORNA, Mem. Poiss. Esp. Nay., etc. (Read Sept. 20, 1803).—Mem. Accad. Imp, Sei. 
Torino, xvi (1809), 19, pl. m1, fig. 1.—Cuvrer and VALENCIENNES, Hist. Nat. Poiss, x, 405, pl. cccr.— 
BONAPARTE, Catalogo Metodico,716.—GiNnTHER, Cat. Fish. Brit. Mus., m1, 312; Challenger Report, Xxu, 
76.—CANESTRINI, Fauna Italica, Pesci. 195.—GiGLioL1, Elenco, 32.—MoREAU, Hist., Nat. Poiss., France, 
TI, 250. 

La Lophote Lacépéde, Cuvirr, Ann. Musée, Xx, 1813, 393, pl. Xvu; Regue Animal,ed. 1, 1817, 11, 2433. 

Lophotus Lacépede, Risso, Hist. Nat. Europe Méridionale, 1829, 293. 


A Lophotes with the height of the body contained 7 times in its total length: its thick- 
ness 21 times. The skin, which is naked, is roughened by very minute furrows, The 
vent is very far back, near the extremity of the body. The head is very singular inits form, 


being elevated in front in a triangular crest, exceedingly sharp, and surmounted by a long, 


compressed spine, which corresponds to the first ray of the dorsal. Snout short; mouth 
small, not protractile, subvertical. Teeth cardiform upon the jaws, the vomer and pala- 
tines being also dentigerous. Eyes very large, their diameter about one-third of the length 
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of the head. The operecular bones are somewhat striated. The lateral line extends from 
the crest to the caudal, describing a downward curve in front of the gill-opening. The 
dorsal begins upon the top of the head and in advance of the eyes, and terminates near the 
caudal, and contains more than 200 rays; the fins are very short and very far back. The 
caudal is very small. The pectorals are moderate, placed near tbe lower outline of the 
body. Ventrals minute. 

Radial formula: D. 230; A.17; C.17; P. 15; V.1, 5. 

Color silvery gray, with rounded spots of silver,which are brighter than the body itself; 
fins a brilliant rose color. 

This species was first described by Prof. Giorna, who brought it before the Acad- 
emy of Turin in 1803, His description was not complete, but Cuvier in 1813 received one 
from the Gulf of Genoa, and published a most exact description of it in the Annals of the 
Paris Academy of Sciences, accompanied by a drawing by Laurillard, of which a facsimile 
is here presented. The measurements of this specimen were as follows: 


Meters. 
Total Wen gthis ete ames se erste. tstsele Seis ite me eee nee eleeis ese ie ace ee eee ee ee aera 1.34 
Merch tof POY cscece asec elect ine sin) Sela aleieielet anisole emieteintel se tee eel sae senate -18 
Mienoth of ead ec ccectoctc sola ie iteisesia ie atareral seine tat tela te tml a tan teat Peete ec terocete foto eet ot etees moll 
Heicht/of body at branchial opening am. 2. -)< ecto oiclele sini a eels See ieee ee encts atete - 185 
Heicht of body-at base of nuchalispine---- 22 entcsce ce ncia ees se cine aie te ieee serene . 205 


Specimens have since been taken in various parts of the Mediterranean. The Florence 
Museum has a beautiful specimen, taken at or near Elba Island in 1848. Prof. Giglioli has 
also seen individuals from Nice, Genoa, and Palermo. 


LOPHOTES CRISTATUS, Jonnson. 


Lophotes cristatus, JOHNSON, Proc. Zodl. Soc., 1863, 38. 


A Lophotes with elongate, compressed, blade-like body, its height contained 54 times 
in its length, its thickness over 30 times. The line of the unarmed belly is nearly straight. 
The back curves upwards slightly for the first third of the length of the fish and then slopes 
gently to the tail. The body clothed with small scales, which are buried in the skin and 
set obliquely so as to give a reticulate appearance. Scales large and very delicate. 

Radial formula: D. ca. 255; A. 19; P.13; C.15; V. 5. 

Color, uniform silvery gray, without spots. 

This species was obtained by Mr. J. Y. Johnson in Madeira, and described by him in 
1863. The characters pointed out by him seem to indicate that it is specifically distin- 
guished from L. Cepedianus, but the material available for study has been so slight that no 
definite conclusion can now be reached. Since no figure of this species has been published, 
the complete description is here included: 


The head is short and unarmed; it bears a high fleshy crest, the horizontal line of which 
is straight with the back. This crest carries the anterior portion of the dorsal fin, and it 
projects at an acute angle beyond the vertical of the snout. At the angle rises a single 
bony ray, which is equal in length to one-fourth of the total length of the fish. A fringe 
of red membrane connects it with the dorsal fin, of which it appears to be the first ray. 
The edges of the gill-covers are simple, the bones radiate-striate. The round eye is large, 
its diameter being contained 3 times in the head; the iris is silvery white, the pupil oval. 
The space intervening between it and the front of the head above the jaw is much less than 
a diameter; but the space between the edge of the capital crest and the superior part of 
the head is considerably more than a diameter. The space between the eye and the snout 
is reddish and scaleless. The mouth is oblique and rather small; the rictus about two- 
thirds the diameter of the eye, and its width almost equal to a diameter. There are about 
t rows of small, conical-pointed teeth, which curve backwards at the front of the premax- 
illary; and about 2 rows of similar teeth at the sides of the lower jaw, whilst in front they 
are crowded 4 or 5 deep. Small teeth, very few in number, are planted on the vomer and 
on the anterior extremities of the palatine bones; but there are none on the tongue. Inside 
the mouth, above and below, there is stretched a black membrane from side to side. The 
maxillary is toothless and is much dilated below. It covers the premaxillary at the sides, 
and reaches back to the vertical through the middle of the eye. 
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The single dorsal fin extends from the capital crest to the caudal fin, from whieh it 
is not easily distinguished. Behind the long, bony ray already mentioned it is low the 
middle portion being higher than the rest. The base is sheathed in transparent membrane, 
an extension of the skin. The pectoral fins are of moderate size, placed low down Sil at 
a distance from the tip of the lower jaw equa! to about an eighth of the total leneth of the 
fish. The first ray is bony and very strong, but not longer than the rest which are 
branched. The ventral fins are very short, and are inserted a little behind the pectoral 
fins, and only slightly below them. Only five slender, simple rays were counted in the 
specimen. The anal fin is low, it is placed far behind, near the caudal fin, and its first 
three or four rays are short. The vent is placed just before the fin. The til behind the 
anal fin has parallel margins, and is much compressed. It is low, and its lower edge is 
finless, whilst its upper edge carries the posterior portion of the dorsal fin. The caudal 
fin is short, and is not well distinguished from the dorsal fin; but there seem to be fifteen 
rays, viz, 10 below the lateral line and 5 above. The lower angle only projects. This fin 
is not set on obliquely, as in some of the genera of the family. — ‘ 

The unarmed lateral line descends at an angle of 45° from the angle of the capital 
crest to behind the eye; it is then straight along the body to the base of the caudal fin. 

The stomach is cecal, narrow, and tapers downwards. Numerous eeea are attached to 
the intestine. The intestinal canal is long and straight; the egg-sac long and forked; the 
liver of moderate size. , : 


TABLE OF MEASUREMENTS. 


Inches. | Inches 

Mot Men UN eas. 5.) sswoce ssc. ss Saree eons 50 | Pectorals: 

Height (14 inches from snout) -......-.....---- 94 | Wen Cth eee cece ee sete secceee eee 3h 

Height of head through the eye -..--.....-.-- Ta | Distance from tip of lower jaw .......-... 6% 

Thickness for the greater part of body..-..---- 14 Distance from lower edge of body ...--- it 

LEG SS ee eee eae 64 Width of base <2... 2.2.3 c. cea ckeecee eee 3 

Eye: Ventrals: 

Wimmetoneese eee ccs os wis Sess sce Sees 2 | TOTO ilies ae ee et ree er nee aes ee 4 
Distance from front of head..........---- 14 | Distance from root of pectorals......--.-. I 
Distance from edge of crest ..~.-.-.....--. 34 | Anal: 

Mouth: | Height) 2-82 6e-e-Seestesccee toe aseee ate Fi) 
Ae hN er Se seek ee nce Soles tec ees 14 Distance from caudal ..............---- ; 14 
WO ceapasaccectacnne ssc cece scene ese es Tarl wheiglite: cose ssatcccses cece cee iee ces to 

CSU MON Une meme etter es == oo eens 2 seine fy) | Candal, length at lower angle ............---- 14, 

Maxillary, width below ............-.--.----- t 

Dorsal: 

MENS GHIOL MUStUAY.-<-c005 w2s0 22-5 2-02 -+2 12} | 
Height of middle portion .......-...-..-- 2 | 


LOPHOTES CAPELLEI, TeEmMMINCcK and SCHLEGEL. (Figure 390.) 


Lophotes Capellei, TEMMINCK and SCHLEGEL, Fauna Japonica, Poissons, 132, p]. LxxX1.—(GUNTHER, Cat. Fish, 
Brit. Mus., 111, 312.) 


A Lophotes having the length of the head equal to the height of the body, and con- 
tained about 7 times in total length. The eyes very large, their diameter contained 54 
times in the length of the head; the eye nearer to the throat than to the back. The angle 
of the head in front somewhat less acute than in LZ. Cepedianus. The length of the snout 
slightly less than the diameter of the eye. Mouth moderate, the tip of the maxillary 
reaching to the vertical from the anterior margin of the orbit. Teeth similar to those of 
the European species. Edge of preoperculum rounded, with a somewhat acute angle. 
The operculum rounded, its upper edge a little emarginate. Opercular bones finely striate. 
Body absolutely naked. The lateral line is straight, but in front of the eye ascends in a 
gentle curve to the tip of the crest and the base of the first dorsal ray. Vent at the be- 
ginning of the last eighth of the total length of the body; the anal fin, placed behind it, 
is rounded, and the length of its base twice as great as its height, the height being not 
more than half the vertical diameter of the orbit. The caudal is small, its length being 
one-third of the height of the body, it being considerably larger in proportion than in L, 
Cepedianus. Dorsal confluent with the caudal (not confluent in L. Cepedianus); its height 
in the middle is equal to one-fourth of the height of the body, but it decreases in height 
considerably posteriorly and anteriorly, so that over the eye the rays are scarcely percepti- 
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ble above the skin. The seven anterior rays are longer, however, forming a sickle-shaped 
fin almost separate from the main dorsal fin in advance; the first ray is nearly 4 times as 
high as the second, its height nearly equal to that of the body; this ray is spinous, and 
thicker than the others, but smaller than in L. Cepedianus, and very sharp. The pectorals 
are placed very low down, close to the gill-opening. The ventrals, as in the European 
species, are very minute, and placed directly under the posterior edge of the pectoral. 

Radial formula: D. 9, 212; A.3+18; C.17; P. 16; V. 5. 

Color, pale blue, becoming white on the lower parts and blackish blue upon the head; 
the fins are pale blood red; the iris of the eye is silvery white, shaded with bluish. 

This species seems to be well distinguished from those of the Atlantic and Mediterra- 
nean, having a lower frontal crest; the first dorsal fin almost completely differentiated; the 
dorsal confluent with the anal; the mouth much less vertical, aud with very different 
coloration. The species was obtained by Mr. Biirger in Japan, and by him a figure and 
certain notes appear to have been made. The figure has the appearance of being an exact 
one, and it would seem impossible to reconcile it with the Atlantic forms. 

The fish must be exceedingly rare in Japanese waters. We have been unable to find 
any traces of it in the numerous drawings of Japanese fishes by native artists which we 
have examined. 


: Suborder ANACANTHINI. 


Teleostean fishes characterized by spineless vertical and ventral fins, the latter jugular 
or thoracic when present, and the air bladder, if developed, with no pneumatic duct. 
The hypercoracoid imperforate. A foramen between the hypercoracoid and the hypocora- 
coid, ( Gill.) 

Family GADIDA.. 


I Gadini, RA¥FINESQUE, Indice d’Ittiologia Siciliana, 1810, 11. 

Des Gades, CUViIER, Régne Animal, ed. 1, 1817, , 211. 

Des Gadoides, CUVIER, Regne Animal, ed. 1, 1829, 11, 330. 

Gadidw, BONAPARTE, Saggio, 1832, 37.—Swatnson, Nat. Hist. Fish., etc., 1837, 1, 183.—BoNnaparteE, Catologo 
Metodico, 1846, 42.—OweEn, Lect. Comp. Anat.—GUntTueErR, Cat. Fish, Brit. Mus. Iv, 326.—Corr, 1870.— 
Grit, Arr. Fam. Fish, 1872, 3 (No. 27). 

Gadoidei, MULLER, Berl. Abhandl, 1870.—BLEEKER, Tentamen, 1859, XXv1. 

Anacanthine fishes, with elongate, posteriorly concoidal body; isocereal tail; scales 
cycloid and small, sometimes wanting. Head large, with terminal mouth. Gill-openings 
wide; gill membranes usually free from isthmus. Vertical fins well separated. Dorsal 
fin in one, two, or three sections, the latter—as well as the anal, which is also sometimes 
divided into two—sometimes united with the caudal. Ventrals subjugular. Gills 4, a slit 
behind the fourth. No pseudobranchie. Pylorie ceca usually numerous, but sometimes 
few in number or absent. 

There is a general resemblance between this family and the Brotulide. Indeed Jordan 
and Gilbert make the Brotulids a subfamily of Gadide. We follow Gill for the present. 

The Brotulids may be most readily distinguished by the ventrals which are always 
narrow and jugular, and usually filamentous {in those Gadoids, which have narrow, 
filamentous ventrals, there are always two dorsals] and by the almost universal confluence 
of the dorsal and anal with the caudal. [In the Gadoids which have the vertical fins con- 
fluent, there is always a separate first division of the dorsal.] 


KEY TO THE DEEP-SEA GENERA OF GADIDA. 


J. Three dorsals and two anal fins. 
A. Vontrals normal, with 5=7'rays -.0/2 2.08. See eens Gadine 
1, Lower jaw shortest. 
a. Vomerine teeth present. . Barbel well developed. 

Lateral line pale. Maxillary reaching past front line of eye. Mouth large. Hypocoracoid 
MOTI AD oasis scr arateje wie iw a ce Se ok oles 3 SSR EOE ee ST ES See ae eee eee eee eter GADUS 

Lateral line black. Maxillary not reaching eye. Mouth small. Hypocoracoid swollen. 
MELANOGRAMMUS 


b. Vomerine teeth absent or exceedingly minute. No barbel........-.--.---------- GADICULATS, 
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I. Three dorsals and two anal fins—Continued. 
2. Lower jaw longest. Barbel absent or rudimentary. 
a. Vent in vertical from space between first and second dorsal. 


Maathonunper jawiqualiccs- .\-2- 2 20s cena ceeees -socceeeseacsseece seco. PoOLLAcnius 
Outer row of teeth in upper jaw largest........2......... 0.220200 2ee een ee ee BorEOGADUS 
b. Vent in advance of vertical from origin of first dorsal. 
First anal very long. Second dorsal smali.............2...--222--22-+-00-- MICROMESISTIUS 
II. Dorsal fins two, anal one. 

__ A. Ventrals narrow, filamentous, bi- or tri-radiate. ....2.....22 2.000. c cee e ee ee eee cce cece ee eees Phycina 
HePRIER GD COLS AL WATNIO LO TA YS. <cnissc- ccicescecicse nwa secs. sesc cece oye ateowedecddecwsancacegecs Purycis 
PMBPATSUCOLSAILOL OUT MVS sto oc a Sa's ccs scares cis sawcle Coie, Sceuvisocies sec'bile son etocieccuacesss LZMONEMA 

B. Ventrals broad, with 5-8 rays. 
eeanaltinentire.., Mouth terminal . .. 222-0. 6ss occ esecncecnce cess cecscccn secs catccceesccces Lotine 


a. Vomer with teeth; palatines toothless. A barbel. 
All teeth villiform. 


Head not compressed. Ventrals narrow. .......-....-.2----222 22sec eee ee eee (Lora.] 
x Head somewhat compressed. Ventrals broad..........-.-...---.-.---.---- [SALILoTa] 
Vomer and mandibles with enlarged teeth............-....-..-.----+-- Boe Sea e nee MOoLva 

b. Vomer and palatines toothless. 
Meethin jaws: villiform, ‘equal. ‘Barbell 0.2022 v2. nc eosicccs feSeec- ccc cece PirysicuLus 
An outer series of strong curved teeth in each jaw. No barbel_...--.-.--.-..... URaALEptTus 
An outer series of strong teeth in lower jaw. Barbel...-..-.-.---.---....--..----- LOTELLA 
2. Anal deeply notched or in two parts. Mouth inferior or subinferior ....-....-2......-...J Morina 

a. Anal in two parts. 

Meaticarditorm, in Vand In Upper jaw => .2->-2..-22-e-s-snseceescsss esse sseceswecoces Mora 


b. Anal more or less deeply notched. 

Teeth on vomer. Barbel. 
PLOUODLUSG«s DbONGSIOL NOAM AIM. 5. cccses oss c enero cca sec soe eeesececaconece LEPIDION 
Snout produced. Bones of head cavernous, with large muciferous cavities.. ANTIMORA 

No teeth on vomer. No barbel. Anal in two connected divisions. 
Snout obtusely conical. Mouth wide, nearly terminal..... fe uaisassasoee HALARGYREUS 

C. Ventral rays 5 or more, elongate, exserted. 
1. Ventral rays 5, very clongate, the three median ones with lanceolate tips. 


eee lat Coral OMNI al (CONGe sesso se nee em me ee cee ee een eee teri ateineen ERETMOPIIORUS 
2. Ventral rays 7, some of them slightly prolonged and with rounded heads. 
F De NO aDOOMUINAL CONG = 64 - sac wees see enn ce Sateen acest ae scemensiscsccese HyrsiniyNcHuus 
‘JIL. Second dorsal and anal continuous with caudal. No barbel..........---. ---.-.---+--+---- Melanonine: 
A. No teeth on vomer and palatines. 
1. Jaws with bands of small teeth, with an outer row of larger ones...-..---------------- STRINSIA 


B. Teeth on vomer and palatines in narrow strips. 
1, Jaws with teeth in villiform bands. 


@-Lail long and tapering ....---- --.2 -200 202+ 222 anne oes nee sacs nasa eesne sence MELANONUS 
IV. First dorsal composed of a single ray and a band of fringes. Second dorsal and anal distinct... - Onin: 
A. Barbels three. 
HEE NOU GAWAUNOULICIITUS: 2. 2<cciccsshoaccc case retene coe e eee ces Soecee ees SD a Seals camp epeeee Onos 
B. Barbels four. 
PESNOU GWG DN CILIUS 0 oo.s5 cece <is=- eae 5 sae ---~ Baio Sere s eee ade a Meee Agta e et RUINONEMUS 
V. Dorsal and annal fins single. 
AeaVentrals-well developed ...-.-.-222 2-cses sa0eee a2 cen tees Hoe es ens tees tose ee coerce cess Brosmiine 
1. Teeth on vomer and palatines. 
a. Teeth in upper jaw in narrow band. A barbel ...--...---.---------++-------++++-+ BrosMivus 
2. No teeth on vomer and palatines. 
a. Teeth in jaws biserial. No barbel....-.-..---------- occ tee e ee cece eect eee eee BROSMICULUS 


GADUS, ARTEDI. 


Gadus, ARTEDI, Genera Piscium, 1788, xtx.—LINNaUS, Syst. Nat., ed. x, 1758, 252.—Bonapartr, Fauna Italica, 
fase. 23, 1838. 

Gadoid fishes with 3 dorsal and two anal fins, the anterior dorsal being but slightly 
elevated. Head large, oblong, conic, and pointed; the snout at least twice as long as the 
eye, the maxillary reaching past the front line of the eye. Mouth large. Barbel well de- 
veloped. Ventrals normal. Lateral line pale. 
19868—No, 2——23 
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Gadus morrhua, LINNXZUS, Systema Nature, ed. x, 1758, 252; ed. xu, 1766, 430—Gintruer, Cat. Fish. Brit. 
Mus. FV, 328. 
Gadus callarias, LINN.US, loc. cit.—GUNTHER, loc. cit.—JORDAN, Bull. xvi, U. S, Nat. Mus., 804. 

A Gadus with large head, and maxillary which extends nearly to the middle of the 
orbit; with strong teeth in narrow, cardiform bands, the outer row of the upper jaw and 
the inner row of the lower jaw slightly enlarged. Snout more than twice as long as the 
eye; obtuse. Height of the body less than the length of the head, which is two-sevenths 
of the total (without caudal). Vent in vertical from anterior rays of second dorsal. The 
two anal fins separated. Barbel as long as, or longer than, the eye, the diameter of which 
is contained 7 times in the length of the head and twice or less in the interorbital space. 
Color, greenish, brownish, or reddish olive, with numerous spots on the back and sides; 
lateral line pale; fins dark. 

Radial formula: D, 14-21-19; A. 20-18. 

The species is subject to considerable modifications in form and color. 

The time-honored name Gadus morrhua is retained. We can not assent to the sub- 
stitution of the name G. callarias, which was based upon young specimens, and which, 
having been printed upon the same page, is in no real sense a prior name. 

The cod occurs in great numbers below the 100-fathom limit on both sides of the North 
Atlantic, and has been reported by the New England fishermen on the off-shore banks at 
a depth of 250 fathoms. The Albatross obtained it from station 2082, in 41° 9/ 50’ N, lat., 
66° 31’ 50’ W. lon., at a depth of 49 fathoms. 


MELANOGRAMMUS, Gill. 


Melanogrammus, GILL, Proce. Acad. Nat. Sci. Phila., 1862, 280; 1863, 237. 

Gadoid fishes with 3 dorsal and 2 anal fins, the anterior dorsal elevated at an angle. 
Head large, oblong, conic, and pointed; the snout at least twice as long as the eye, the 
maxillary not reaching the eye. Mouth small. Barbel well developed. Ventrals normal. 
Lateral line black. 


MELANOGRAMMUS AGLEFINUS, (Linnaus), GILL. 


Gadus aglefinus, LINN.®US, Systema Nature, ed. x, 1758, 251, x11, 1766, 435, 435.—GUNTHER, Cat. Fish Brit. 
Mus., Iv, 332. 

Morrhua eglefinus, FLEMING. British Animals, 191. 

Melanogrammus ceglefinus, GILL, loc. cit. 

A Gadoid with compressed conical head and a long and narrow, somewhat compressed, 
snout. Mouth small, maxillary scarcely reaching to the line from the anterior margin of 
orbit. Length of head equal to or greater than the height of body, and contained three 
and four-fifths times in the total length Teeth large, nearly equal in size, in a cardiform 
band in upper jaw, in a single series in lower jaw and on vomer. Eye very large, its di- 
ameter one-fourth the length of the head. Vent in vertical form oriein of second dorsal fin. 
First dorsal fin triangular, its anterior portion much elevated, its length three-fourths that 
of the head. The two anal fins separated by an interspace. Color, gray above, whitish 
below, lateral line black; a large dark blotch above the pectorals; vertical fins dark. 

A specimen of this species was obtained by the Albatross, from station 2078, in 41° 11’ 
30” N, lat., 66°12/ 20’ W. lon., at a depth of 499 fathoms—or, at all eveuts, the specimen 
examined by us bears that inscription. It is almost incredible however. Another (Cat. 
No, 28743, U.S. N. M.) is said to have come from station 918 of the Fish Hawk, in 40° 20/ 
24" N, lat., 70° 41’ 30” W. lon., at a depth of 46 fathoms. 


GADICULUS, Guichenot. 


Gadiculus, GUICHENOT, Explor. Alger. Poiss., 101.—GinrHEr, Cat. Fish. Brit. Mus., rv, 1862, 371. 


Gadoids with body moderately elongate, covered with moderate scales. Cleft of 
the mouth oblique, with the lower jaw rather longer than the upper. Jaws with a narrow 
band of small teeth; vomerine teeth absent or very minute; no palatine teeth. Eye large. 
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Caudal separate; three dorsal and two anal fins; ventralsof sevenrays. Branchiostegals, 
seven. No barbel. 

This genus has the general appearance of Gadus, but is distinguished by the absence of 
teeth on the yomer. 


GADICULUS ARGENTEUS, GuICcHENOT. 


Gadiculus argenteus, GUICHENOT, Exploration Scientifique de Algerie, Poissons, 1851, 102, pl. v1, fig. 2.—Gun- 
THER, Cat. Fish. Brit. Mus., Iv, 1862, 341. 

Gadus argenteus, GUNTHER, Ann, and Mag. Nat. Hist., x1, 1874, 188; Challenger Report, x x11, 1887, 83. 

Merlangus argenteus, VAILLANT, Exp. Sci., Travailleur et Talisman, 1888, 302, pl. xxv, fig. 7; pl. XXVI, fig. 5 

(tail). 

A Gadoid, having a body similar in form to that of Gadus; its height one-fourth of its 
length, and its thickness one-seventh. 

Length of head one-third of total length; snout short, its length less than one-fourth 
that of the head. Mouth moderate, oblique; the maxillary extending a little beyond the 
vertical from the anterior limb of the eye. The lower jaw is longest. Teeth in jaws in vil- 
liform bands; palatines and tongue without teeth. Vomer unarmed, except occasionally in 
individuals which have two or three minute asperities upon its angles. Diameter of the 
eye one-third that of the head; width of interorbital space one-seventh. 

This species was taken by H. M. 8. Porcupine off the west coast of Ireland (lat. 54°10 
N., lon. 10° 59’ W.), at the depth of 183 fathoms. It had previously been found in the Med- 
iterranean, but the Travailleur obtained it again in 1852 in the Gulf of Gascony (station 
Vimp at 411 meters in great abundance, 50 specimens being brought in at one haul. The 
Talisman got it off Morocco at 540-550 meters (stations vir and Xvit) and off Soudan in 
410 meters (station LxIx). It is yet to be found in the Western Atlantic. 


MICROMESISTIUS, Gill. 
Micromesistius, G1Lu, Proc. Acad. Nat. Sci. Phila., 1863, 248. 


Gadoid fishes with three dorsal and two anal fins, the dorsal fin separated by consid- 
erable interspaces. Second dorsal short, anal long. Head much as in Gadus, but with 
lower jaw longest and projecting beyond the upper. Teeth in outer series strongest. 
Vomerine teeth. No barbel. Vent in or near the vertical from the anterior margin of 
dorsal. 


MICROMESISTIUS POUTASSOU, (Risso), GILL. 


Gadus merlangus, Risso, Ichth. Nice, 115. 

Merlangus poutassou, Risso, Hist. Nat. Eur. Mérid., 1826, 11, 287.—CoLier?, Norges Fiske, 1875, 111.— 
Gintrurr, Challenger Report, xxu, 1887, 82. 

Gadus poutassou, DUBEN and KorEN, Vet. Akad. Handl., 1844, 88. 

Gadus melanostomus, NILSSON, Skand. Fauna, rv, 1855, 556. 

Micromesistius poutassou, GILL, Proc. Acad. Nat. Sci. Phila., 1863, 248. 


A Gadoid with body rather slender. Lower jaw longest and teeth in the outer series 
strongest. The vent in vertical from origin of first dorsal. Dorsal fins separated by great 
interspaces, the two anterior short. Anal fins very long. No barbel. A black spot in 
axil of pectoral. 

Radial formula: D. 12-134-13-14424; A. 36-38+4 24-25. 

This codfish occurs on the west coast of Norway up to the Polar Circle and beyond, 
and as deep as 100 fathoms. It is numerous in October and November in the Christiania 
Fiord (lat. 60°), according to Collett. It has been found as far north as Bodoe (67°). 
Strangely enough, it has not yet been distinguished on the New England coast. It is more 
than probable that it will yet be found among the captures of the cod schooners of the off- 
shore banks. 
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PHYCIS, Schneider. 


Phycis, SCHNEIDER, Bloch’s Systema Ichthyologiw, 1801, 56 (type, Phycis tinca, Schn.).—Cuvirr, Réegne 
Animal, ed. 1, 1817, 11, 216.—GUNTHER, Cat. Fish. Brit. Mus., Iv, 351.—JORDAN and GILBERT, Bull. xv1, 
U.S. Nat. Mus., 798. 


Gadoids with rather elongate body, and with two dorsal fins, the first sometimes pro- 
duced at the tip, and the second long, similar to the single anal. Head somewhat com- 
pressed; mouth rather large, the maxillary extending beyond vertical from front of orbit; 
lower jaw included; broad bands of subequal, pointed teeth on jaws and vomer, palatines 
toothless. Ventrals narrow, filamentous, each of 3 rays and widely separated. Gill mem- 
branes slightly connected, narrowly joined to the isthmus. 


KEY TO THE SPECIES OF PHYCIS. 


I. No filamentous ray in first dorsal. 
A. First dorsal triangular. 


1. Second dorsaltnearly as high as first, 130 scales in lat. line ...-..-..--.-..---- P. MEDITERRANEUS 
2. Second dorsal much lower than first, 100 scales in lat. line -..................--- P. BLENNIOIDES 


B. First dorsal faleate. 
1. Lateral line gently arched, with white spots. Pectorals passing ventrals. About 90 scales in 


Laiby SAN 2 ays.awiase wictaiosini= smiste sere ele reaiele esate eeteielesie siele asia alate clare eee eee ee P. REGIUS 
2. Lateral line strongly arched, broad over pectoral. Ventrals passing pectorals, About 155 scales 
IN Pah MING secs =e eeeeine ee remeeneeeceeae sale smelenaceciesmetecestecitelsecleiete peletecter LP. Eariu] 


C. First dorsal rounded, not higher than second. 
1. Lateral line gently arched in front. 
a. Vent very far back. Ventrals attenuate, surpassing origin of anal. About 90 scales in lat. 
LING Racer esac es nasa een esa sens |e anes Seam ee nce eae see ee eae P. CIRRATUS 
If. A prolonged filamentons ray in first dorsal. 
A. Ventrals less than half as long as body. 
1. Lateral line gently arched. Ventrals surpassing pectorals. 


a. \Scales:moderate, aboutwilOnn lat lime) sect totale ete ee ieee «see eee eines P. cHuss 
6: Scales;smally about iss invatwines.--ssscsnacesese-eee eee eee eee eer eeee P. TENUIS 


B. Ventrals more than half as long as body. 
1. Lateral line strongly bowed anteriorly. Ventrals very elongate. 
a. Scales large, about i90\in lat. ine <2 =< -2.cj- ssc ccwice-o- => sane a= aa eee ests P. CHESTERI 


PHYCIS MEDITERRANEUS, DE La Rocue. 


Blennius phycis, LINNXvs, Systema Nature, ed. x11, 1766, 442.—Briinnicu, Ichthyologia Massiliensis, 28.— 
Dea Rocue, Ann. Mus., xty, 1809, 280.—R1sso, Ichth., Nice, 125. 

Phycis mediterraneus, DE LA Rocue, Ann. Mus., x11, 1808, 332; Memoires, 46.—Rrsso, Hist. Nat. Eur. Mérid., 
222.—GUICHENOT, Explor. Alger., 103.—Costa, Fauna Napol.—Lowkg, Fishes of Madeira, 191, pl. xxvir.— 
GUNTHER, Cat. Fish. Brit. Mus., tv, 354.—CANEsTRINI, Archiv. Zool., 11, 364; Fauna Italica, 157.—G1GLIo.t, 

a Hisnieo; 336.—VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 289.—MOREAU, Hist. Nat. Poiss., France, 

Piste limbatus, VALENCIENNES, in Webb and Berthelot, Hist. Nat. Iles., Canar., 78, xIv, fig. 2. 

A Phycis with its body 4 times the length of the head, which is slightly longer than its 
greatest height. Snout obtuse, projecting, longer than the diameter of the eye. Origin of 
first dorsal somewhat behind that of pectoral; its rays are not produced and it is scarcely 
higher than the second. Ventrals somewhat prolonged, but their tips not passing the origin 
of the anal. Scales small, about 130 in the lateral line, and 11 or 12 series above the lateral 
line below the first dorsal. 

Radial formula: D. 9-11 + 57-63. A. 52-60. 

Color brownish; dark upon the back, lighter upon the belly. Vertical fins with a black 
margin and a narrow, white edge. 

This southern European Hake is known from the Canaries and Madeira; at moderate 
depths in the Mediterranean at Nice, Naples, and Sicily, and the coast of Algiers; and also 
in the Adriatic at Trieste and Venice; and is rare everywhere. It was taken by the 
Travailleur in 1882 in the Gulf of Gascony (station 1) at a depth of 614 meters. 
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PHYCIS BLENNIOIDES, (Briinnicn), SCHNEIDER. 


Gadus blennioides, BRUNNICH, Ichthyologia Massiliensis, 1768, 24. 

Phycis blennioides, SCHNEIDER, Bloch’s Systema Ichthyologiw, 1801, 56, pl. x1.—Rrsso, Hist. Nat. Eur. Mérid., 
222.—GUICHENOT, Explor. Alger., 103.—GinTuER, Cat. Fish. Brit. Mus., rv, 1862, 352 (deserip tion) ; 
Challenger Report, Xx11, 1887, ’89.—CaNrEsTRINI, Fauna Italica, 156; Gadidi, pls. xm-xrv, fig 1.—GrG.i01, 
Elenco, 36.—MorgEav, Hist. Nat. Poiss., France, 11, 264.—Srrém, Norsk. Vid. Selsk. Skrift, 1881, 76; 
1887, 35.—CoLLerr, Nyt. Mag. f. Naturvid., 1887. 

Gadus albidus, GMELIN, Linn. Syst. Nat., 1788, 1, 1171. 

Phycis albidus, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 288, pl. XXvI, figs. 4 and 44, 83. 

Phycis tinca, SCHNEIDER, loc. cit. 

Blennius gadoides, Lactehpe, Hist. Nat. Poiss., vit, 334.—Russo, Ichth. Nice, 136. 

Batrachoides Gmelini, Risso, Ichth. Nice, 143, pl. vi, fig. 6. 

Phycis Gmelini, Risso, op. cit., 223. 

Phycis furcatus, FLEMING, British Animals, 193, et al. 

A Phycis with its body 4 times as long as its head, which is slightly longer than the 
greatest heightof the body. Snout obtuse, slightly projecting, nearly as long as the diame- 
ter of the eye. Teeth in villiform bands on jaws and yomer. Origin of first dorsal directly 
above that of pectoral, its second and third rays prolonged in a filament shorter than the 
head. Ventrals filamentous, their tips passing the origin of the anal. Seales in lateral 
line about 100, and in 5 to 6 rows above lateral line under the first dorsal. 

Radial formula: D. 9-11 + 57-62. <A. 52-55. 

Color, silvery-gray, the pectorals and ventrals with brown dots; the second dorsal, the 
anal, and the caudal edged with black; the first dorsal black in its anterior portion. 

This, the ‘‘greater fork beard” of the Knglish books, closely related to the hakes of 
New England, is identified by Vaillant with various fishes found off Portugal at depths of 
from 370 to 460 meters (stations XXV, XXVI, XXVII, Lv1), and at Penon de Velez (station 
XXVIII) at 370 meters. It has been recorded also from Nice, Naples, Corsica, and Sicily, 
but never from deep water in the Mediterranean, Giinther admits it to the deep-sea fauna 
on the testimony of Strém and Collett, who report it from 70 to 200 fathoms off the west 
coast of Scandinavia. 


PHYCIS REGIUS, (WatsBaum), JORDAN and GILBERT. (Figure 309.) 


Blennius regius, WALBAUM, Artedi, 1792, 186. 

Urophycis regius, GiLL., Proc. Acad. Nat. Sci. Phila., 1863, 240. 

Phycis regius, JORDAN and GILBERT, Proc. U.S. Nat. Mus., 1, 1878, 371.—GoopE and Bran, Proc. U.S. Nat. Mus. , 
1, 1880, pp. 70,476; Bull. Mus. Comp. Zool., xi, 1883, 204; Cat. Fish. Essex Co. and Mass. Bay, 1879, 
8.—BEAN, Proc. U.S. Nat. Mus., 111, 1880, 70.—JORDAN and GILBERT, Bull. xvi, U.S. Nat. Mus., 798. 

Enchelyopus regalis, SCHNEIDER, Bloch. Syst. Ichth., 1 (cloth), 1801, 33. 

Phycis regalis, Kaur, Archiv. fiir Naturg. 1858, 89.—Gr1, Cat. Fish. E. Coast N. A., 1861, 49.—GUNTHER, Cat. 
Fish. Brit. Mus., 1v, 1862, 354; Challenger Report, XX, 1887, 89. 

“ Gadus blennioides, MrrcutLy, Medical Register, 1814.” 

Gadus punctatus, MITCHILL, ibid. 

Phycis punctatus, DEKay, Zool. N.Y., Fish., 1842, p. 292, PL Xivt, fig. 149. 

A Phycis with its body 44 times as long as the head, which is but very slightly shorter 
than the greatest height of the body. Snout obtuse and but slightly projecting, much 
longer than the diameter of the rather small, low-set eye. Origin of the first dorsal above 
or even slightly in advance of the vertical from that of pectoral; its rays are not prolonged 
and it is no higher than the secoud dorsal. Ventrals prolonged, their tip reaching to the 
vent, but not to the origin of the anal. Scales rather large, about 90 in the lateral line and 
about 5 above it under the first dorsal. 

Radial formula: D. 8 + 45; A. 44-47. 

Color, pale-brownish, tinged with yellowish, the lateral line dark brown, interrupted 
by white spots; inside of mouth white; first dorsal largely black, this color surrounded by 
white; second dorsal olivaceous, with irregular round dark spots; caudal, anal and pecto- 
rals dusky; ventrals and lower edge of pectorals white; two vertical series of round dark 
spots on the sides of the head. 
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The distribution of this species is very puzzling. It has been found at Halifax, Nova 

Scotia, and south as far the Cape Fear River, where specimens were taken in shallow water 
in March, 1880, by Col. Marshall McDonald. It has been found also in the York River, 
Virginia, a tributary of Chesapeake Bay, but is nowhere abundant except about Long Isl- 
and. It has also been found at considerable depths, as is shown in the following list: By 
the Blake at station COCXXXIII, in 35° 45/ 25” N. lat., 74° 50’ 30’ W. lon., at depth of 65 
fathoms; at station CCOXIV, in 32° 24’ N, lat., 78° 44’ W. lon., at a depth of 142 fathoms; 
and at station CCOXXtT, in 32° 43/ 25” N. lat., 77° 20/ 30/’ W. lon., at a depth of 233 fathoms; 
by the Albatross at station 2418, in 33° 20/ N, lat., 77° 5’ W.lon., at a depth of 90 fathoms; 
at station 2417, in 33° 18/ 30” N. lat., 77° 7’ W. lon., at a depth of 95 fathoms; at station 
2309, in 35° 43/30 N, lat., 74° 52’ W. lon., at adepth of 56 fathoms; at station 2312, in 
32° DAN, lat., 77° 53/ 30” W, lon., at a depth of 88 fathoms; at station 2264, in 37° 7’ 50” 
N, lat., 74° 34/ 20’ W.lon., at a depth of 167 fathoms; at station 2421, in 37° 7’ N. lat., 
74° 34! 30’ W.lon., at a depth of 6+ fathoms; at station 2265, in 37° 7/ 40’ N. lat., 74° 
35’ 40 W.1on., at a depth of 70 fathoms; at station 2311,in 32° 55’ N, lat., 77° 54’ W. 
lon., at a depth of 79 fathoms; and at station 2307, in 35° 42’ N, lat., 74° 34/ 30’ W. lon., at 
a depth of 45 fathoms. 
_ Mr. A. Agassiz and the officers of the Blake had their attention forcibly attracted to a 
singular power possessed by this fish of emitting electric shocks. This peculiarity has 
never been noticed in this species save in deep water. The attention of observers is called 
to this interesting point. 


PHYCIS CIRRATUS, Goopr and BEAN, n.s. (Figure 310.) 


The body is moderately stout; its greatest height equals the length of the head without 
the snout and is contained 5 times in the length to base of caudal. The length of the head 
is one-fourth of the standard length. The eye is large, its length in the largest specimen 
examined slightly more, and in the smallest individual slightly less, than one-fourth that of 
the head. The width of the interorbital space is about one-half the length of the eye in large 
examples. The maxilla does not reach to the posterior margin of the orbit in large speci- 
mens, but in the smallest one it extends fully to that vertical. The mandible extends far 
beyond the posterior margin of the eye, and its length is about equal to the postorbital part 
of the head. The barbel is minute in all the examples examined; its length usually about 
one-fifth that of the eye. Teeth in villiform bands in both jaws, the intermaxillary bands 
being wider than those on the mandible. Vomerines in a narrow, villiform band. Gill- 
rakers 2+12. The largest ones club-shaped at the end; the longest one-fourth as long as 
the eye. Gill membranes attached to the isthmus, but with a narrow, free posterior border. 

The length of the pectoral equals about one-half the distance from the ventral to the 
anal origin. It reaches to about the twenty-sixth row of scales. The ventral reaches in 
some specimens slightly beyond the origin of the anal. In one individual it reaches almost 
to the middle of the anal fin. None of the dorsal rays are filamentous, the longest rays being 
contained from 24 to 3 times in the length of the head. The length of the base of the first 
dorsal is about equal to the length of the eye in most specimens; in smaller examples it is 
somewhat greater, about one-third the length of the head. The vent is under the sixteenth 
ray of the second dorsal. 

Radial formula: D. 10466; A. 57; Seales 6-93-20. 

Color light brown; lower parts minutely dotted. Dorsals with narrow dark margins; 
caudal with a broad dark margin; anal with a narrow dark margin in its posterior third, 
Roof of mouth and interior of gill-eavity dark-brown. 

Thetype of the present description is Cat. No. 39059 ofthe U. S. National Museum. It was 
taken by the steamer Albatross from station 2376, in 299 03/ 15” N. lat., 88° 16’ W. lon., at a 
depth of 324 fathoms. The additional specimens employed in the description are Cat. No. 
39294, U. S. N.M., from station 2377, in 29° 7’ 30” N. lat., 88° 8’ W. lon., at a depth of 210 
fathoms; and Cat. No. 39295, U.S. N. M., from station 2397, in 28° 42’ N. lat., 86° 36’ W. lon., 
at a depth of 280 fathoms. All the known examples are from the Gulf of Mexico. 
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PHYCIS CHUSS, (WaLBaum), GrLt. (Figure 311.) 


Blennius chuss, WALBAUM, Artedi, 1792, 186. 

Phycis chuss, GILL, Proc. Acad. Nat. Sci. Phila., 1862, 237.—Goopr and BEAN, Proc. U.S. Nat. Mus., x, 1883, 
203.—JORDAN and GILBERT, Bull. xvi, U. 8S. Nat. Mus., 798. 

Phycis americanus, SvrORER, Hist. Fish. Mass., 38.—Giwrirer, Cat. Fish. Brit. Mus., Iv, 353; Challenger Report 

XXII, 1887, 89. 

Enchelyopus americanus. SCHNEIDER, Bloch’s, Syst. Ichth., 1801, 53. 

A Phycis with the length of its body 4 times the length of its head, and 5 times its own 
height. Snout obtuse, slightly projecting. Origin of first dorsal in vertieal above the root 
of pectoral, its first ray prolonged, its length about two-sevenths that of body. Ventrals 
filamentous, their tips quite beyond the origin of the anal. Seales in lateral line about 110, 
and with about 9 rows above the lateral line under the first dorsal. 

Radial formula: D. 9-457; A. 50. 

Many specimens apparently of this species were obtained outside of the hundvred- 
fathom curve. The Blake secured examples from station CCOXT, in 39° 59/ 30” N, lat., 70° 
12’ W. lon., at a depth of 143 fathoms, and from station COCXLVT, in 40° 25/ 35’ N. lat., 71° 
10’ 30” W. lon., at a depth of 44 fathoms. The Albatross obtained specimens from station 
2420, in 37° 3/ 20’ N, lat., 749 31’ 40’ W. lon., at a depth of 104 fathoms; from station 
2539, in 39° 59’ 45” N. lat., 70° 53’ W. lon., at a depth of 133 fathoms; from station 2537, in 
39° 56! 45” N, lat., 70° 50! 30 W. lon., at a depth of 134 fathoms; and from station 2540, 
in 39° 58/ 20’ N. lat., 70° 52’ W. lon., at a depth of 144 fathoms. 

This is a common species along the coast of the New England States from the shoals 
south of Cape Cod to the Gulf of St. Lawrence. It appears to be a bottom-living fish, rarely 
changing locality. It is believed that they spawn throughout the summer, for the young 
fish are found through all the summer months. Specimens taken at a depth of 37 fathoms 
ina temperature of 41°F, contained well-developed ova and were apparently ready to spawn. 
The young are frequently taken swimming on the surface on the southern coast of New 
England in the summer, and numerous individuals have been found off Bloek Island and 
Watch Hill, seeking shelter between the valves of a large species of scallop (Pecten tenui- 
costatus) at a depth of 20 to 40 fathoms. An extensive fishery is carried on in winter from 
Cape Ann, in which sometimes as many as fifty vessels are engaged. In 1878, at Glou- 
cester alone 5,000,000 pounds at least of this and the related species, P. tenais, were 
landed. Fishing is carried on at night with trawls in 10 to 50 fathoms. The species has 
been found off the coast of Virginia at a depth of 500 fathoms. 


PHYCIS TENUIS, (Mirenitt), Dre Kay. (Figure 312.) 


Gadus tenuis, MiTcHILL, Trans. Lit. and Phil. Soc. N. Y., 1814, 372. 


Phycis tenuis, DE Kay, Zoél. New York, Fishes, 1842, 293.—GiLi, Proce. Acad. Nat. Sei, Phila., 1863, 232.— 
Goopk and BEAN, Bull. Mus. Comp. Zodl., X, 1883, 203.—Ginruer, Challenger Report, XXU, 1887, 89. 
Phycis De Kayi, Kaur, Archiv. fiir Naturgeschichte, 1, 1858, 89. 


Phycis furcatus, SrORER, Boston Journ. Nat. Hist., 1, 418. 


A Phycis with its body about 54 times as long as its own height, and 44 times as long 
as the head. Snout obtuse, slightly projecting, considerably longer than the diameter of 
the eye. Origin of first dorsal somewhat further behind that of pectoral than in P. chuss; 
its second ray somewhat prolonged, about two-thirds as long as the head. Ventrals some- 
what prolonged, their tips not passing, and sometimes not reaching, the origin of the anal. 
Pectorals more slender than in P. tenwis, and scales smaller, there being about 140 in the 
lateral line, and about 12 rows between the origin of the first dorsal and the laterai line. 

Specimens of this species were obtained by the Blake at station cccrx, in 40° 11! 40" 
N. lat., 68° 22’ W. lon., at a depth of 304 fathoms; by the Albatross, from station 2515, in 
43° 34! N, lat., 63° 56/ 30” W. lon., at a depth of 134 fathoms; and from station 2540, in 
39° 58’ 20” N, lat., 70° 52’ W. lon., at a depth of 144 fathoms; and a single specimen 
(Gloucester Donation, No. 422) by the Gloucester fishermen off the fishing banks 


360 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 
PHYCIS CHESTERI, Goopr and Bean, (Figure 313.) 


Phycis Chesteri, GooprE and Bran, Proc. U. 8. Nat. Mus., 1, 1878, 256; Cat. Fish. Essex Co. and Mass. Bay 
1879, 8; Amer. Jour. Sci. and Arts, xvul, Jan., 1879, 40.—Goopk, Proc. U. 8. Nat. Mus., m1, 337, 476.— 
JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 799. 


Head contained in body (without caudal) 44 times, height of body 5 times. Diameter 
of orbit in length of head 34 times, maxillary twice. Barbel about one-third of diameter of 
orbit. Vent situated under 12th ray of second dorsal, and equidistant from tip of snout 
and end of second dorsal. Distance of dorsal fin from snout equal to twice the length of 
the mandible; the third ray of the first dorsal is extremely elongate, extending to a point 
(33d ray of second dorsal) two-thirds of the distance from snout to tip of caudal, its length 
more than twice that of the head, and more than four times as long as the rays imme- 
diately preceding and following it. Anal fin inserted immediately behind the vent, its dis- 
tance from the root of the ventrals equal to that of the dorsal from the snout. As in the 
other species of the genus,' the ventral is composed of 3 rays, the first two much pro- 
longed. The first is contained three times in the length of the body, the second is almost 
three times as long as the head, reaching to the 40th anal ray or # of the distance from 
snout to tip of caudal; the third is shorter than the diameter of the orbit. 

The pectoral is four times as long as the operculum. Scales large and thin, easily 
wrinkling with the folding of the thick, loose skin, particularly in the median line of the 
sides of the body. Lateral line much broken on the posterior half of the body. 

Scales 7, 90-91, 28. 

Kadial formula: D. 9 or 10, 55 to 57; A. 56; C. 5, 18 to 21, 5; P. 17-18; V. 3. 


TABLE OF MEASUREMENTS. 


Current number of specimen ---..-...---.-----=----.-.--ee0--- secosc5 21, 840. 21, 841. 21, 842. 
Trawl 174. Trawl 194. | Trawl 194. 
TLhocality -- 2.2.2. cc cee scence sn ccsnwcsccececscseccesenrnesesecscassesi== 42 miles E. 3 S., | 33 miles E. by 8., Cape Ann, E. Pt., 
Cape Ann, 140 110 fathoms, Aug. 31, 1878. 


fathoms, Aug. 
27, 1878. 








































Milli- | 100thsof} Milli- | 100ths of} Milli- | 100ths of 
meters. | length. | meters. | length. | meters. | length. 

Extreme length (exclusive of caudal) .-.........----.---------22--6-- 242) lense ses oa. 143 | pases el 1283 |S ese 
Length to end of middle caudal rays. ..-...--..--------+----++-+------ 280)| ee eee | (LOG So eceneees WASH Essen 
Body: | 

Greatest height.....-.---------- +e - eee ee nee ee eee nee ee eee 49 20 

Greatest width. .........-.. 28 | 11} 

Height at ventrals-....-..-.- 39 16 

Least height of tail ...-..-..-.....----------- +--+ +--+ - 222 eee --- == 9 | 4 
Head: 

Greatest length.......-------- Bee eee cas tere rene etcetera) 56 23 

Length of barbel.......---- <2. 0602220 2- ee nnn ener ease e rene enenes 6 2 

Greatest width -- 2.22.22... nas. ease cain nee = an sacle s ciisenm nnn 29 | 113 

Width of interorbital area--.-..-..-.--.--.------ <= -2--2 en =-ne== 10 | 43 

Tien pth of snout)... <5). Soe ceca ne cen nies wll = ala 15 64 

Length of opercolum -.. 2.52. - 2.22256. 22 oe nn eee saree -e esis ewes 13 | 53 

Length cof maxillary) 222 5c.~ cccoeoene acme 9a = Season nase | 28 | 1k 

Length of mandible -..- 20.0... 2-2 cn- eens ween ees ne conn ne nee i 32 | 13 

Distance from snout to center of orbit...........-.---.-----.-+---- 24 | 10 
DiaAMOLeniOL OLDibisececscccc = sce cee clone seo ee ee eee eee ee 17 7 
Dorsal (first) : 

Distance trom Snow ssscede> eee ee cee Ca cee e kee seen ies eae eee | 67 273 

Men eth of Das aeecc oe ccas aoe ee oe ee eae eee cee eee eects 17 | 7 

Mengthiof firstirayn. cease cece en cbc es cae an Saas sisein sin Sacreaeee te iets 15 | 6h | 

Lene th) of S6cond Lay) - 2s< eee o cjeme lave cininis wleibicinia/-toraleloi= ptaistel= Selentater | 28 | 114 | 

Length of third'ray - - =~... 2.0. onc 5s cce ce ene -secnewce erences =e liz 48 

Length of fourth 26 | 104 

Length of last ray. 3 | Wu 
Dorsal (second) : 

en Pil OL DARO ance cine a soistelnldiats sere eiolstala sate mers olate eta] aeien slots eter | 142 58 

Length of first ray -| 15 6 

Length of longest r: 29 113 

Length of last ray. 5 | 24 | 





1A critical study of the ventral fins of Phycis compels us to believe that the ventral fin is composed of 
3 rays covered at the base with a thick skin in such manner as to obscure the third, short one, and to join 
the other two so that they appear like a single bifid ray. In young individuals of Phycis chuss, the third 
ray has its extremity protruding from the sheath, though in adults it becomes entirely enveloped, thus giv- 
ing rise to the false definitions which have been given for this genus. An adult specimen of Phycis furcatus 
Flem. (No. 17371 of the National Museum collection), has the third ventral ray protruding. 
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TABLE OF MEASUREMENTS—continued. 
Current number of specimen........-.-....-..-. sensienelseican ss secen 21, 840. 21, 841. 21, 842. 
Traw] 174. Trawl 194. Trawl 194. 
Locality ------ 22000 eeeeee seen ee eeeeee cece ee eee eee eceee ees eeeeee------| 42 miles E. 3 S., | 33 miles E. by S., Cape Ann, E. Pt., 
Cape Ann, 140 110 fathoms, Aug. 31, 1878. 
fathoms, A ug 
27, 1878. 
Milli. | 100ths of Milli. |100ths of Milli- | 100ths of 
meters. | length. | meters. | length. | meters. | length. 
Anal: | | 
MAS tan GGALOM SOM teecsisccciiessipacs csewsa<ccsecccicacscicaienssscace 121 50 
Length of base ...-.-. Sas aoe 108 44 
Length of first ray ee 9 4 
Length of longest ray (37th) .. aor 20 Rh 
Length of last TAY os csncccccceccnccecccnsnscccccsscccccsseccccerce 6 23 
Caudal: i 
Length of middle rays..........- 38 152 | 
Length of external rays . Sees eerie a 36 144 
Pectoral: : 
Distance from snout. 960 124 
Length 52 21h 
Ventral: 
PFISEANCOPILOMU STONE sic'saicsiacenctadaecieesntcnncassscccecerescese: 54 | 224 
Length of first ray............- F 96 | 9 
Length of filaments . 165 G8 
Length of second ray ae 15 64 
Branchiostegals ...............-. | : 


Pectoral .... 
Wentinlessescneteeee- = assoc see. css 
Number of scales in lateral line 
Number of transverse rows above lateral iine . - 
Number of transverse rows below lateral line .. 




















Numerous specimens of this fish were taken at various depths. These collections con- 
firm the view expressed after a study of the collections made by the Fish Commission in 
the same year; namely, that Phycis Chesteri and Macrurus Bairdii appear to be the most 
abundant fishes on the continental slope from 140 to 500 fathoms, occurring in immense 
numbers and breeding copiously. 

The Blake obtained examples from station CCOXXXVI, in 38° 21! 50” N, lat., 73° 32/ W. 
lon., at a depth of 197 fathoms, and from station ccoort, in 41° 34/ 30” N. lat., 650 54/30! 
W. lon., at a depth of 306 fathoms. The sllbatross from station 2506, in 44° 26' N, lat., 
62° 10’ W. lon., at a depth of 127 fathoms; Cat. No, 33400, U.S. N. M., from station 2055, in 
42° 2’ N, lat. 68° 27! W. lon., at a depth of 105 fathoms; Cat. No. 35655, from station 2252, 
in 38° 37! 30” N. lat., 73°11! W. lon., at a depth of 243 fathoms; Cat. No. 35424, U.S. N. M., 
from station 2175, in 39° 33/ N. lat., 72° 18’ 30” W. lon., at a depth of 452 ) fathoms; Cat. No. 
39150, U. S. N. M., from station 2 83 , in 89° 57’ 45” N, lat., 70° 56’ 30" W, lon., at a depth 
of 195 fathoms; Cat. No. 33388, U. s. N. M., from station 2061, in 42° 10’ N, lat., 66° 47/ 45” 
W. lon., at a depth of 115 fathoms; Cat. No. 33576, U.S. N. M., from station 2091, in 40° O1 
50’ N. lat., 70° 59’ W. lon., at a depth of 117 fathoms; from station 2109, in 35° 14! 20" N. 
lat., 74° 59’ 10” W, lon., at a depth of 142 fathoms; from station 2426, in 36° 1/30’ N, lat., 
74° 47' 30” W. lon., at a depth of 93 fathoms; from station 2469, in 44° 58! 37/7 N, lat., 56° 
20’ 45” W. lon., at a depth of 201 fathoms; from station 2470, in 44° 47’ N, lat., 56° 33! 45/7 
W. lon., at a depth of 224 fathoms; from station 2605, in 34° 35’ 30” N. lat., 75° 45/ 30” W. 
lon., at a depth of 32 fathoms; from station 2546, in 39° 53/ 30’ N, lat., 70° 17/ 30 W. lon., 
at a depth of 538 fathoms; from station 2078, in 410 A’ 30” N. lat., 66° 12’ 20” W. lon., at a 
depth of 499 fathoms; core station 2! et in 39° 56/ N. lat., 70° 14/30” W. lon., at a depth of 
200 fathoms; from station 2547, in 39° 54/30 N. lat. 70° 20! W, lon., ata depth of 390 fath- 
oms; from Ration 2253, in 409 3 34 30" N a it., 69° 50/45" W. lon., at a depth of 32 fathoms; 
and from station 2027, in 39° 58/25’ N, lat., 70° 37! W. lon., at a depth of 198 fathoms. The 
Fish Hawk also secured specimens as follows: Cat. No, 31570, U.S. N. M., from station 1152, 
in 39° 58’ N. lat., 70° 35’ W. lon., at a depth of 115 fathoms; Cat. No, 25902, U.S. N.M., aie 
station 869, in 40° 2/18” N. lat., 70° 23’ 6 W. lon., at a depth or 192 fathoms; Cat. No. 
26204, U. S. N. M., from station 895, in 39° 56/ 30” N. lat., 70° 59! 45" W, lon., ata depth of 
238 fathoms; Cat. No. 28721, U.S. N. M., from station 925, in 39° 59! N. lat., 70° 47’ W. lon., 
at a depth of 229 fathoms. 
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LAMONEMA, Giinther 
Lemonema, GUNTHER, Cat, Fish. Brit. Mus., Iv, 1862, 356. 


Body of moderate length, covered with small scales. Fins naked. A separate caudal; 
2 dorsal fins and 1 anal, the anterior dorsal composed of 5 rays; ventrals reduced to a 
single long ray, bifid at its end. Bands of villiform teeth in the jaws; a small group of 
vomerine teeth; none on the palatine bones. Chin with a barbel. Branchiostegals 7. 
(Giinther.) 


LAMONEMA YARRELLII, (Lown), Ginraxr. 


Phycis Yarrellii, Lown, Syn. Fish. Mad. (Trans. Zodl. Soc., 1, 190); Fishes of Madeira, 43, pl. vin. 
Lemonema Yarrellii, GUntuER, Cat. Fish. Brit. Mus., Iv, 356 (with a full description). 

A Lamonema with slender body, and with the anterior rays of the first dorsal pro- 
longed as long as the head. Ventrals prolonged, but not reaching to origin of anal. Anal 
emarginate, angular behind. Scales small, about 110 in the lateral line and 8 series above it. 

Radial formula, D. 5, 59-60; A. 59-60. 

Color, reddish-gray. Vertical fins black with white blotches. 

This form is known only from Madeira, where it lives at great depths far from the shore, 
and is exceedingly rare. 


LAMONEMA ROBUSTUM, Ginter. 


Lemonema robustum, GUNTHER, Cat. Fish. Brit. Mus., tv, 1862, p. 357.—VAILLANT, Exp. Sci. Travailleur et 

Talisman, 1888, 286. 

A Lemonema having the anterior rays of the first dorsal prolonged; ventral extending 
to the eleventh anal ray. About 130 scales in the lateral line, and 13 series between the 
anterior dorsal and the lateral line. 

tadial formula, D. 5,53; A. 47. 

This form, first obtained at Madeira, and described by Giinther in 1862, was found by 
the French Expedition at considerable depths off Morocco and the Cape Verde by the Tra- 
vailleur, Station XXXVI, 1882 in 636 meters and the Talisman, Station CX, CX1, CXII, in 460 
to 760 meters. 


LAMONEMA BARBATULA, GoopE and BEAN. (Figures 315-315, A. Young.) 


Lemonema barbatula, GooprE and BEAN, Bull. Mus. Comp. Zool., x, 1883, 204. 

A Lemonema having head contained in body (without caudal) 42 times; height of body 
4} times. Diameter of orbit in length of head 3 times, upper jaw a little more than twice. 
Barbel half as long as the diameter of the eye. Vent situated under the sixth or seventh 
ray of second dorsal. Distance of first dorsal from snout equal to one-fourth standard length 
of body. The base of the first dorsal is half as long as the middle caudal rays; that of the 
second, slightly more than 3 times the length of the head. The first dorsal is composd of 5 
rays, the first of which is elongate, 3 times as long as the middle caudal rays; it extends to 
the base of the twenty-fourth ray of the second dorsal. Anal fin inserted at a distance from 
the tip of the snout equal to twice the length of the head, its distance from the insertion of 
the ventrals being equal to the length of the head. The length of the ventrals is equal to 
that of the pectorals, their tips not extending to the vent. 

Seales small, very thin, deciduous, crowded anteriorly. Lateral line not well defined 
on the posterior part of the body. 

Radial formula: B. viz; D. 5-63; A. 59; P. 19; V. 2. © Seales 13-140-31. 

Color similar to that of the various species of Phycis; the dorsal and anal fins have nar- 
row black margins. 

The length of the first dorsal ray is very variable in individuals, being shorter in younger 
specimens. 

This species differs from LZ. Yarrellii by its much smaller scales, and from L. robustum 
by the greater number of rays in the dorsal and anal fins and its much shorter ventrals. 
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MEASUREMENTS. 


Millimeters. Millimeters. 








PitMeme LENG bio J. Sscse isos cesscsecee cane 178 | Anal: 

Length to base of middle caudal rays ......-.- 160 | Distance from snout............se.------ 65 

Body : | Length of base 86 
Greatest height 5... ...5 22.22... ..-2.se0-e 36 Length of first ray q 
Greatest width...-...--...--..-----.----- 18 | Length of longest ray ..............---.-- 16 
Height at ventrals ....-....-..--.-....--- 32 Length of last ray............-.-.-------- 3 
Least height of tail ....-..............--- 4 | Caudal: Length of middle rays............-- 18 

Head: | Pectoral: : 
Greatestilen eth 2205 s2sc0 522... ones eos 33 | Distance from snout..........-....------- 36 
Greatest width ............2.2.0-6----0e- 20 MeN b here eee eee ee ee ae en 25. 
Width of interorbital area.... 2.222.222... 7 | Ventrais: 
Menoth of snout: .---. 22. ....2222. 22.2 eens ial Distance from snout......-...-........--- 30 
Length of upper jaw ....-...-.-----.---.- 15 | engsth i272 sec cisco hees ace cane ceecceces 25 
menethyof mandible ...--.2......----2--2+ 17 | Branchiostegals.......:-.-.---.-.-.-.---seses VII 
Distance from snout to orbit...... 2... ---- Op DOTSal Soca cee ace omacae <a too coos -5eeseeck 5-63 
MiamMeteri OL OLDIG scs..< 252 222. oe - os --s UY, |, Amal neces tense kates on tec. Sees Seek 59 

Dorsal (first) : WCNC ethic aimee eicte i ape ictal ee 
Distance from snout....-.--.-. see eaten 40 | Peetoral .... . 19 
Men TMOMDASSs2osc6 tes Se0!esc2- cc 2Sc— nal 0) || Wentrales coon eek Sectedacaneninoaeesecce ss - 2 
Dength of longest ray ........-.--------.- 54 | Number of scales in lateral liue......-.----en. 140 

Dorsal (second) : | Number of transverse rows above lateral line. 3 
Whenotnot Das. - 2c. 2 scaciccncincenccccas 105 | Number of transverse rows below lateral line... 31 
hength’or first Pay /«..---.------.-----.+-- a 
Length of longest ray ......-.--.......-.- 17 


The Blake obtained examples of this species from station CCCXXI, in 32° 43/ 25” N, lat., 
77° 20/ 30 W. lon., at a depth of 235 fathoms; from station cccxy, in 32° L8/ 20’ N. lat., 
78° 43’ W. lon., at a depth of 225 fathoms; and from station CCCXYVI, in 32° 7 N, lat., 78° 
37' 30’ W. lon., at a depth of 229 fathoms. A single specimen was also obtained by the 
Fish Hawk on October 10, 1881 (Cat. No, 29046, U.S. N. M.), at station 1045, in 88° 35’ N. 
lat., 73° 13’ W. lon., at a depth of 312 fathoms. 


LEMONEMA MELANURUM, Goopr and BEAN, n.s. (Figure 316.) 


The specimen described, catalogue number 38270, is 330 millimeters in length; it was 
obtained by the steamer Albatross in N. lat. 50° 44’, W. lon., 79° 26’, station 2415, in 440 
fathoms. 

The greatest depth of the body (165 millimeters) is contained 43 times in the length 
without caudal. The length of the head (68 millimeters) is slightly more than the greatest 
height of the body. The eye is very large, its length (25 millimeters) about one-third the 
length of the head and equal to twice the width of the interorbital space. The length of 
the snout (18 millimeters) is about one-fourth the length of the head. The mavilla ex- 
tends to below the middle of the eye. The length of the intermaxilla (36 millimeters) is 
nearly one-half the length of the head. Thelength of the mandible (38 millimeters) is slightly 
more than twice the length of the snout. Teeth in the intermaxilla and mandible in villi- 
form bands. Vomerine teeth in a small cireular patch on the middle of the head of the 
bone. The barbel (17 millimeters) is about as long as thesnout. The distance of the first 
dorsal from the tip of the snout is about 4 times the length of the snout. The length of 
the first ray of the dorsal (54 millimeters) equals that of the head without the snout; the 
last ray is scarcely more than one-fourth as long as the first. 

The ventral consists of a single bifid ray; its distance from the tip of the snout is 
equal to the length of the head; its length (52 millimeters) is nearly equal to that of the 
dorsal and the pectoral when extended. It does not reach the vent by a distance equal to 
the length of the snout. The length of the pectoral (54 millimeters) equals that of the 
longest dorsal ray, and also equals the head without the snout. The second dorsal is higher 
anteriorly, and posteriorly much higher, than it is in the middle; the longest anterior ray 
(26 millimeters) is one-half the length of the ventral, the longest posterior ray (36 
millimeters) being one-half the length of the head. The vent is under the eighth ray of 
the second dorsal. Gill-rakers 5415; the longest (4 millimeters) one-fourth as long as the 
snout. 

Radial formula: D. 6,57; A. 55; P.25; V.2; Br. 7; Se. 16-160-38, 
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Color, very light brown, the dorsals and anal with a narrow dark margin. A conspicu- 
ous large, triangular, dark blotch on the last rays of the dorsal and anal, and a dark blotch 
occupying almost the whole of the caudal, leaving a margin of whitish around it. 

In addition to the type, specimens of this species were obtained by the Albatross as 
follows: Cat. No. 39269, U.S. N. M., from station 2416, in 31° 26’ N. lat, 79° 7’ W. lon., at 
a depth of 276 fathoms; from station 2376, in 29° 3/15” N, lat., 88° 16’ W. lon., at a depth 
of 324 fathoms; from station 2379, in 28° 15’ N, lat., 87° 42’ W. lon., at a depth of 1,467 
fathoms; from station 2396, in 28° 54’ N. lat., 86° 48’ W. lon., ata depth of 335 fathoms; 
from station 2397, in 28° 42’ N. lat., 86° 36’ W. lon., at adepth of 280 fathoms; from station 
2125, in 11° 43’ N. lat., 69° 9’ 30/’ W. lon., at a depth of 208 fathoms, and from station 
2219, in 39° 46/ 22" N. lat., 69° 29’ W. lon., at a depth of 948 fathoms. 


MOLVA, Nilsson. 


Molva, Nivsson, Skandinav. Fauna, 1832, rv, 573 (type, Gadus molva L.).—GiNTHER, Cat. Fish. Brit. Mus. 
IV, 361.—JoRDAN and GrLBert, Bull. xvi, U.S. Nat. Mus., 801.—Day, Fishes of Great Britain and Ireland, 
305. 

Gadoids having the body elongate, nearly cylindrical. Bands of cardiform teeth in jaws 
and on vomer, the lower jaw having some large ones, as also has the vomer; the palatine 
and tongue toothless. Two dorsal fins, both well developed, the first with 10 to 16 rays; 
and one anal, Ventrals narrow, composed of Grays. A barbel present. Scales very smali. 

Branchiostegals seven. Pseudobranchie absent. 


MOLVA VULGARIS, FLemine. (Figure 317.) 


Gadus moiva, LINNEUS, Syst. Nat., ed. X, 1758, 2545; ed. x11, 1766, 439. 

Enchelyopus molva, SCUNEIWER, Bloch, Syst. Ichth., 1801, 51. 

Lota molva, BONAPARTE, Catalogue, No. 367.—Morrau, Hist. Nat Poiss. France, 11, 258. 

Molva vulgaris, FLEMING, British Animals, 192.—GinrneEr, Cat. Fish. Brit. Mus., tv, 361.—CoLuert, Nyt 
Mag. f. Naturvid., 1884, 84. —LILLJEBORG, Sverig. och Norg. Fisk., 181.—Day, op. cit., 305. 

Gadus raptor, NILSSON, Prodromus, 46. 

A Molva having a body 7 or 8 times as long as its own greatest height, and 5 times as 
long as the head. Upper jaw the longer, the maxillary reaching to below the middle of the 
orbit. Teeth cardiform in the jaws, with an inner row of rather widely separated and larger 
ones in the mandible; in a semicircular band on the vomer, among which a few larger ones 
are interspersed. The first dorsal inserted over the latter half of the pectoral, its greatest 
height two-fifths of that of the body below it. Pectoral about half as long as the head. 
Anal insertion in vertical over seventh or eighth ray of second dorsal. Barbel longer 
than eye, the diameter of the eye being about equal to the width of the interorbital space. 
Seales small, covering the head, body, and fins. 

Radial formula: D. 13-164 63-70. A. 57-66. 

Color, back gray, lighter on the sides and beneath; vertical fins edged with white. 
A dark blotch at the posterior end of the first dorsal, and a more distinct one on the end 
of the second dorsal. 

This fish, the “Ling” of Europe, is found from Spitzbergen to the Gulf of Gascony, 
where specimens have been taken very exceptionally at Arcachon and San Juan de Luz. 
It is very rare, however, south of the British Channel, and most abundant along the coast 
of Northern Europe and about Iceland, especially in the German Ocean and off Norway. 
It is rare about Iceland, Greenland, and the Farée Islands, and has never been found in the 
Baltic. It is said to have been found in the deep water off Newfoundland, but we have 
been unable to find the specific record. Collett states that on the Norwegian coast young 
examples rarely occur at less depth than 100 fathoms, and according to Lilljeborg the 
largest are caught in from 80 to 150 fathoms. 
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MOLVA BYRKELANGE, WaLnaum. 
Molva byrkelange, WALBaUM Artedi’s Genera Piscium, 1792, 11, 135.—Strbm, Norsk. Vid. Selsk. Sk r., IX84 
35.—CoLLETT Norges Fiske, 1875, 116; Nyt Mag. f. Naturvid., 188d, 84.—LILLIeBORG, Sverig, och Nore. 
Fisk., 139. 7 


Molva abyssorum, NILSSON, Prodromus, 46; Skand. Faun., IV, 577.—GUNTHER, Cat. Fish. Brit. Mus., rv, 362 


, 362, 
_ A Molva which differs from MW. vulgaris in having the lower jaw the longer, as well as in 
longer second dorsal and anal fins. Strong mandibulary and vomerine teeth. Ventral tip 
not extending beyond that of pectoral. The anal and dorsal terminate in the same vertieal. 
Radial formula: D. 14476-7838; A. 74-75. 
“This species,” says Giinther, “descends to a still greater depth than the common Sing? 
and is abundant between 100 and 300 fathoms on the coast of Scandinavia.” 


MOLVA ELONGATA, (Orro) GinineEr. 


Gadus elongatus, Orvo, “Conspectus.” 

Lota elongata, Risso, Hist. Nat. Eur. Mérid., 217, fig. xLvil.—Bonapartr, Catalogue, No. 366,—CaNnrs- 
TRINI, Archive Zoologique, 1, 367.—Mornau, Hist. Nat. Poiss., France, m1, 260, fig. 179. 

Molva elongata, GUNTHER, Cat. Fish. Brit. Mus., tv, 362.—CanesTrini, Faun. Italieca, 157.—GiGLioct, 
Elenco, 37. 

A. Molva characterized by the length of the pectoral fin, which extends further back- 
ward than the ventral, while the anal extends further backward than the dorsal; also by 
the comparative shortness of the first dorsal fin. The lower jaw is longer than the upper 
one. The length of the barbel is not quite half the width of the interorbital space. The 
anal is inserted behind the vertical from the origin of the second dorsal. The first three 
rays of the ventral are elongated. 

Radial formula: D. 10-11+-77-81: A. 73-78. 

Color above, ashy; below, silvery white. The dorsal and caudal are margined with 
black; white at the edge. The second dorsal has on its posterior rays a very black spot. 
The caudal is black at its lower posterior angle. 

This form is found only in the Mediterranean, and is very common at Nice. It occurs 
off the west coast of Italy, though it is not abundant. Giglioli also records it from Mes- 
sina, where it is rare. 


PHYSICULUS, Kaup. 


Physiculus, Kaur, Wiegmann’s Archiv., 1858, 88.—GinTurr, Cat. Fish. Brit. Mus., rv, 348; Challenger Re 
port, XXII, 1887, 87. 
Pseudophycis, GUNTHER, Cat. Fish. Brit. Mus., 1v, 350. 

Gadoids having an elongate body, 2 dorsals and 1 anal fin, and a separate caudal. 
Snout broad, obtusely rounded, projecting beyond the mouth, which is of moderate size, 
Teeth small, villiform, of equal size, in bands in the jaws; vomerines and palatines tooth- 
less. Seales very small, covering body and entire head. Ventrals narrow, with 5 rays, the 
outer ones filamentous. Anal not notched. Caudal rounded, slender, tree. A barbel upon 
the chin. Brauchiostegals 7, Gill-rakers of the outer branchial arch short. 

Giinther, in his report on the deep-sea fishes of the Challenger, combines his genus, the 
Pseudophycis, with Physiculus, stating that in consequence of the discovery of several in- 
termediate forms, a generic distinction between them can not be maintained; and further 
that most probably the transition from the perfectly developed many-rayed fin to the single 
filament of Phycis, will be found to be so gradual as to diminish the value of the structure 
of this fin asa taxonomic character in this group. 

Tn addition to the four species described below, two other species have been described— 
P. breviusculus of Richardson (=P. bacchus, Forster), and P. barbatus of Giinther (=P. 
palmatus, Kliinzinger), but their bathie range has not been determined. 
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PHYSICULUS DALWIGKII, Kaur. 


Physiculus Dalwigkii, Kaur, loc, cit.—Gintuer, Cat. Fish. Brit. Mus., Iv, 348 (full deseription) ; Chal- 

lenger Report, XXIL, 1887, 88.—VAILLANT, Exp. Sci., Travailleur et Talisman, 1888, 290, pl. xxv, figs. 3-3e. 

«“Bleven series of scales between the anterior dorsal and the lateral line. Axil of the 
pectoral black. D. 7/67: A. 69: V. 5.” (Giinther.) 

Giinther has studied 3 specimens from Madeira, the largest 10 inches long, and notes 
that all have an exceedingly narrow base to the ventral fin. 

The species is only known from Madeira and from off Soudan, where the Talisman ob- 
tained it at two stations, Lx11, 782 meters, and LXXt, 640 meters. 


PHYSICULUS KAUPI, Pory. (Figure 318.) 


Physiculus Kaupi, Pory, Repert. Fis. Nat. Cuba, 1865, 186, pl. rv, fig. 1—Gtnruer, Challenger Report, 

XXII, 1887, 88, pl. xvu, fig. A. 
? Physiculus japonicus, HiLGENvDoRF, SB. Naturf. Freunde, Berlin, 1879, 80.—(fide Giinther). 

“This species,” writes Giinther, “has constantly (as far as is shown by our specimens) 
a broader base to the ventral fins than Physiculus dalwigkii, and they are formed of 7 rays, of 
which the longest may or may not reach the anal fin, The fin rays vary within proportion- 
ate limits; they are: D. 9-10 | 60-66; A, 60-70, There are 13 series of scales between the 
anterior dorsal and the lateral line. The peduncle of the tail is shorter and less slender than 
in the Madeiran form, but otherwise the two species are so similar as to scarcely deserve 
specific separation.” 

Poey obtained a specimen at Cuba, and Melliss two at St. Helena, These are pro- 
nounced by Giinther to differ in no respect from five examples found by the Challenger off 
Inosima in 345 fathoms, and 11 to 16 inches long. 


PHYSICULUS PEREGRINUS, GUNTHER. 


Pseudophycis peregrinus, GUNTHER, Proc. Zool. Soc. London, 1871, 669. 
Physiculus peregrinus, GUNTHER, Challenger Report, xx11, 1887, 88. 

The height of the body is less than the length of the head, which is two-ninths of the 
total (without caudal). Vent at only a short distance behind the base of the pectoral; tail 
tapering into a very narrow band, the extremity of which is surrounded by the caudal fin; 
however, the vertical fins remain separate from one another. Head rather broader than 
deep, its greatest width being two-thirds of its length. Interorbital space concave, its width 
being less than the diameter of the eye, which is one-fourth of the length of the head, and 
equals that of the snout. Snout broad, obtuse, rounded, with the upper jaw overlapping 
the lower; the maxillary extends to below the middle of the eye. Barbel shorter than the 
eye. Vertical fins of moderate depth, with very fine fin-rays; the first dorsal commences 
opposite to the base of the pectoral. Pectoral as long as the head without snout. The 
ventral filament is jugular, extending beyond the origin of the anal, and composed of one 
longer and two shorter rays. Seales minute and deciduous. 

Radial formula: D. 7+ 62 (ca.); A. 66 (ca.); V. 3. 

Color reddish olive (in spirits), abdomen black. 

The British Museum has several examples of this species from Manado, one of which 
measures 5 inches in length. 

Another species, P. palmatus, Kliinzinger, is from Port Philip, Hobson Bay—probably 
not a deep-sea form. 


PHYSICULUS FULVUS, Bran. (Figure 319.) 


Physiculus fulvus, BEAN, Proc. U. S. Nat. Mus., 1884, vir, 240. 

A Physiculus with head broad and depressed, with a short snout; the length of the 
head contained in the total length to the caudal base nearly 4 times. The height of the 
body is about equal to the length of the head without the snout, and is contained 43 times 
in the total length without caudal. The eye is about two-sevenths as long as the head. 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 367 


The length of the upper jaw is about equal to the space between the ventrals and the anal 
origin, and is contained 24 times in that of the head. The maxilla does not quite reach the 
vertical through the hind margin of the eye. The barbel is one-sixth as long as the head. 
The teeth are in narrow bands inthe jaws; there is no outer series of enlarged teeth, but a 
few in the middle of the bands in both jaws are slightly larger than the others; all of the 
teeth, however, are inconspicuous; the vomer and palate are smooth. The vent is situated 
about under the third ray of the firstdorsal. The distance of the first dorsal from the tip of 
the snout equals 3 times the length of its base; its longest ray equals twice the length of 
the snout, and slightly exceeds the length of the longest of the second dorsal; the length of 
the second dorsal base equals 3 times the length of the pectoral, which is contained nearly 
54 times in the total without caudal. The origin of the anal is about in a vertical let fall 
from the base of the fifth ray of the first dorsal. The distance of the ventral from the tip 
of the snout is contained about 53 times in the standard body-length. When the ventral is 
extended backward its tip will reach the base of the fourth anal ray. The length of the 
middle caudal ray is one-third of the length of the head. The lateral line is very indis- 
tinct, but it is situated rather high, and follows pretty closely the contour of the back. 
The gill-rakers are moderately short and not numerous. 

Radial formula: D, 10449; A. 54; V.7; scales 6-61 to 62-16. 

The general color is a light yellowish-brown with the under surface of the head, the 
abdomen, the margins of the dorsal and anal fins, the lips, and the axil of the pectoral 
very dark brown. There is, also, a dark brown blotch on the suboperculum. The inside 
of the mouth and of the gill-membranes is white. 

The type of this species (Cat. No. 28766, U. 8S. N. M.) was taken by the Fish Hawk 
from station 941, in 40° 1’ N, lat., 69° 56’ W. lon., at a depth of 79 fathoms. Specimens 
were also obtained by the Blake at station COXXXVIIT, in 24° 36’ N. lat., 84° 5’ W. lon., at 
a depth of 955 fathoms; and by the Albatross from station 2358, in 20° 19’ N. lat., 879 3/30” 
W. lon., at adepth of 222 fathoms; from station 2312, in 32° 54’ N, lat., 77° 53! 30 W. lon., 
at a depth of 88 fathoms; from station 2298, in 35° 59’ N. lat., 74°52’ W. lon., ata depth of 
80 fathoms; and from station 2402, in 28° 36’ N. lat., 85° 33/ 36" W. lon., at a depth of 111 
fathoms. 


URALEPTUS, Costa. 


Uraleptus, Costa, Wiegmann’s Archiv., 1858, 87.—Gintuer, Cat. Fish. Brit. Mus., tv, 349. 

Body elongate, compressed and tapering posteriorly, covered with small scales. A sep- 
arate caudal; 2 dorsal fins and 1 anal; ventral fins narrow, with flat base, composed of 6 
rays. Upper and lower jaw with an outer series of strong curved teeth. Vomerine and 
palatine teeth none. Chin without barbel. Branchiostegals seven. (@iinther.) 


URALEPTUS MARALDI, (Risso), Costa. (Figure 320.) 


Gadus Maraldi, Risso, Ichth. Nice, 1810, 123, pl. v1, fig. 15. 

Merlucius Maraldi, Risso, Hist. Nat. Eur. Mérid., 220. 

Uraleptus Maraldi, Costa, Fauna Napol., pl. xxxvu, A.—Bonaparte, Cat. Metodico, No. 375.—CANESTRINI, 
Arch. Zool.,1, 357; Pesci Italia, 156.—Ginruer, loc, cit.; Challenger Report, xx, 1887, 87.—MoREAU, 
Hist. Nat. Poiss. France, U1, 253. 

Gadus gracilis, Lown, Proc. Zool. Soc. London, 1843, 91 (type in University of Cambridge). 

The head is rather thick, its greatest width being equal to its height, which is somewhat 
more than one-half of its length; its length is one-fourth of the total (without caudal). The 
cleft of the mouth is oblique, wide, the maxillary extending to below the posterior margin 
of the orbit. The lower jawis received within the upper, but both are nearly equal in length 
anteriorly; they are armed with a series of rather large, curved, widely set teeth, and there 
is another series of small teeth within the outer in the upper jaw. Snout rather broad, 
obtusely rounded, scarcely longer than the eye, the diameter of which is two-ninths of the 
length of the head. The interorbital space is emarginate on each side by the upper part of 
the orbit, and its width is somewhat more than the diameter of the eye. Nape of the neck 


368 DEEP-SEA FISHES OF THE ATLANTIC BASIN, 


broad, scarcely elevated, with a spine on each side pointing outwards and covered by skin. 
Operculum small, with a slender horizontal spine posteriorly, the part below the spine being 
emarginate. Gill-membranes united below the throat by a rather narrow cutaneous bridge, 
not attached to the isthmus. Gill-opening wide; gills 4, a slit behind the fourth; pseudo- 
branchie glandular, The trunk is rather low, its greatest depth being one-sixth of the total 
(without caudal). Tail tapering into a very narrow band. The first dorsal fin commences 
behind the vertical from the base of the pectoral, is somewhat higher than long, aud not 
higher than the second. The second dorsal commences immediately behind the first; its 
rays increase somewhat in length posteriorly, one of the longest being half as long as the 
head. The whole fin is naked. Caudal fin slender, slightly rounded, entirely free from 
dorsal and anal, and nearly half as long as the head. The anal fin commences at some 
distance behind the vent, which is situated vertically below the origin of the first dorsal; 
itis very similar to the second dorsal. The pectoral is inserted somewhat below the middle 
of the body, and its length equals the distance between the front margin of the eye and 
the end of the operculum, Ventrals narrow, slender, with the outer ray produced into a 
filament shorter than the pectoral. 

The scales extend over the whole head, the chin and the thin lips being naked. (Giinther.) 

This form, originally described from Nice, has since been found at Madeira by John- 
son, and at Naples and Catania by Giglioli. 

The Blake obtained a poor specimen, apparently of this form, at station LXxx1, off the 
Island of Nevis, in the West Indies. 


LOTELLA, Kaup. 


Lotella, Kaur, in Wiegm. Arch., 1858, p.88.—GUNTHER, Cat. Fish. Brit. Mus., 1v, 346; Challenger Report, 
XXII, 1887, 86, pl. XIv, fig. A. (Lotella marginata.) 

Body of moderate length, covered with small scales. A separate caudal; 2 dorsal fins 
and 1 anal; ventral fins with a flat base and composed of several rays. Teeth in the upper 
jaw in a band,with an outer series of larger ones. Vomerine or palatine teeth, none, Chin 
with a barbel. Branchiostegals 7 (62). (@iinther.) 

Five species of this genus are known: L. phycis (Schlegel), Giinther, from Japan; L. 
rhachinus (Forster) Giinther, from Queen Charlottes Sound; L. Juliginosa, described by 
Giinther from a specimen without locality in the British Museum; Z. mavillaris, Bean, 
doubtfully referred to this genus, and L. marginata, Giinther, from 140-345 fathoms, off 
the Pacific Coast of southwestern South America. 


LOTELLA MAXILLARIS, Bran. (Figure 321.) 


Loteila maxillaris, BEAN, Proc, U. S. Nat. Mus., vit, 1889, 241.—GiintTHErR, Challenger Report, xXxu1, 1887, 86. 
—JOoRDAN, Cat. Fish. N. America, 1885, 130. 

A Lotella having the length of its moderately compressed head contained about 44 times 
in the total length without caudal; the height of the body 5 times. Snout short. The eye 
is one-third as long as the head. The maxilla reaches to the vertical through the anterior 
margin of the pupil; its length equals that of the postorbital part of the head. The teeth 
are in narrow bands in the jaws, the outer series being enlarged. The vomer and palate 
seem to be without teeth. The vent is situated about under the eighth ray of the second 
dorsal. ‘The distance of the first dorsal from the tip of the snout is contained 4 times in the 
total length, including caudal. The ventrals extend to about the vertical from the origin 
of the second dorsal, and do not reach nearly to the vent. The longest ray of the first 
dorsal is a little more than one-half as long as the head. None of the rays of the second or 
of the anal are as long as the first ray of the first dorsal. The longest ray of the second 
dorsal does not much exceed one-half the height of the body. The longest ray of the anal 
is about one-half the length of the ventral. The origin of the anal is about under the tenth 
ray of the second dorsal. The ventrals are situated about under the beginning of the pos- 
terior third of the head; their length equals one-fourth of the length of the second dorsal 
base. The origin of the pectoral is somewhat in advance of that of the first dorsal. The 
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fin is imperfect, but its length probably slightly exceeds that of the ventral. The caudal 


is rounded. 





Radial formula: D. 5, 55; A, 44; V. 10. 

Owing to the condition of the specimen it is very difficult to count the small scales, but 
there are about 7 or 8 rows between the origin of the first dorsal and the lateral line, and 
about 14 or 15 rows between the anal and the lateral line. The number in the lateral line 
is at least 115 to the origin of the caudal. 

The color of the type at present is a very light brown. The margins of the dorsal and 
anal, in their posterior portions, are blackish. 

A single individual was taken by the Fish Hawk, August 23, 1881, at station 952, in 
N. Jat, 39° 55’ and W. lon. 70° 28’, in 396 fathoms. The specimen is only 22 inches in length. 
The catalogue number of the type is 29832. It is No. 14 of the list of fishes published by 
Prof, Verrill (Amer, Jour, Sci, and Arts, Vol. xx, 1881, p. 296), 


‘ MORA, Risso. 
Mora, Risso, Hist. Nat. Eur. Mérid., 1826, 11, 224.—Ginruer, Cat. Fish. Brit. Mus., 1v, 341.—Mornau, 
Hist. Nat. Poiss., France, 111, 248. 
Asellus, VALENCIENNES, Nat.-Hist. Iles Canariennes, Poissons, 76. 
Pharopteryx, RUPPELL, Verzeichn. Mus. Senckenb., Fische, 16. 
Gadoids having moderately elongate, Phycis-like body. Dorsals separate, prominent; 
a short anterior and a long posterior dorsal, and the anal in two parts, widely separated. 
Ventrals composed of 6 rays. Scales moderate, covering body and head. Mouth large, 
subinferior; teeth on jaws, vomer, and palatines cardiform, equal, those in the upper jaw 
inaband. Gill-openings large. Branchiostegals 7. 


MORA MEDITERRANEA, Risso. (Figure 322. 

Gadus mora, Risso, Ichth. Nice, 1810, 116. : 

Mora mediterranea, Risso, Hist. Nat. Europ. Méridionale, 11, 224.—BoNnaparTE, Catalogue, No. 376; Fauna 
Italica, figure.—Lowe, Proc. Zoél. Soc. London, 1843, 91.—CANESTRINI. Arch. Zod6l., 11, 359, pls. XI-XU, 
fig. 1; Pesci d'Italia, 155.—G1GLioLt, Elenco, 36.—GUNTHER, Cat. Fish. Brit. Mus., tv, 1862, 342; Chal- 
lenger Report, XX11, 85.—CaPELLO, Cat. Peixes de Portugal, 1880, 30, No. 141.—Moreau, Hist. Nat. Poiss., 
France, 111, 248, fig. 177.— VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 298, pl. XXv, figs. 6, 6a. 

Asellus canariensis, VALENCIENNES, loc. cit., 76, pl. XIV, fig. 3. 

A Mora having the upper jaw longer than the lower, and a slender barbel, whose 
length is less than that of the diameter of the eye. Caudal forked. First ventral ray pro- 
longed in a slender thread, which reaches behind the tip of the pectoral. Scales small, 95 
in the lateral line. 

Radial formula: D, 7-S4-42-45; A. 17-19415-22; V. 6. 

Color chestnut-brown upon the back, dark ash color on the belly, a blue spot upon the 
tip ofthe operculum. The palate and tongue are dark blue, the latter with black spots. 
Dorsal and anal light blue at the base, darker at the tip. Peetorals light blue with black 
‘spots. 

This species, the Mora of Nice and the Verdone of Rome, was first found in the Med- 
iterranean, where it has been recorded from Nice, Genoa and Leghorn, Risso said of it in 
1810 that it was very common in great depths of the sea off Nice, where it is taken in the 
month of August. Giglioli, fishing at Genoa, July 26, 1879, at a depth of 800 to 1,000 
meters, captured ninety-seven. It has not been found in the Adriatic, but Brito Capello 
records it from oft the coast of Portugal, and Lowe, also from 300 to 400 fathoms off Mag- 
dalena, 5 leagues to the west of Funchal, while Webb and Berthelot obtained it at the Ca- 
naries. The Talisman took it at the same region (station L) at 975 meters, as well as off 
Morocco (stations IX, XI, XXXIV, XLVII, XLVI) at depths of from 622 to 1,180 meters, The 
Travailleur obtained it at Setubal (stations XXXIV and XXXV) in 1,367 meters, and in the 
Gulf of Gascony in 614 meters. The Challenger obtained specimens also, but they were 
destroyed on shipboard and the record of locality lost. It has never been found in the 
Western Atlantic. 
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LEPIDION, Swainson. 


Lepidion, SWAINSON, Nat. Hist. Fishes, ete., 1, 1838, 318; 11, 1839, 188, 300. 
Haloporphyrus, GUNTHER, Cat. Fish, Brit. Mus., Iv, 1862, 358.—JORDAN and GILBERT, Bull. xvi, U.S. Nat. 
Mus., 800. 

Gadoids having an elongate, compressed, hake-like body. Scales very small, covering 
not only the body but the entire head, even to the gill-membranes. Snout produced, de- 
pressed. Mouth rather large, subinferior. Jaws with bands of villiform teeth; vomerine 
teeth in a small roundish patch; palatines toothless. Dorsal composed of a very short and 
a very long division. The anterior ray of the first dorsal filamentous and produced. Anal 
deeply notched. Ventrals narrow, composed of 6 rays, one of them filamentous. Caudal 
truncate. A barbel upon the chin. Branchiostegals 7.* 


LEPIDION RISSOI, Swarnson. (Figure 323.) 


Gadus lepidion, Risso, Ichth. Nice, 1810, 118, pl. x1, fig. 40. 

Lota lepidion, Risso, Hist. Nat. Eur. Mérid., 111, 1826, 218.—BoNnaParrTE, Catalogo Metodico, 44. 

Lepidion Rissoi, SWAINSON, op. cit., 1, 1838, 319. 

Lepidion rubescens, SWAINSON, op. cit., 11, 1889, 307. 

Haloporphyrus lepidion, GiGLioLi, Nature, Jannary 1, 1880.—VINCIGUERRA, Ann, Mus. Civ. Genoa, XVII, 558, 
taf. 11.—GUNTHER, Challenger Report, Xx11, 91.—CANESTRINI, Pesci d'Italia, 157. 

A Lepidion having a broad, thick, flat head, covered with scales, and with an 
occipital keel. The length of the head contained 44 times in the total length of the fish. 
Snout depressed, short, obtuse. Mouth broad, its angle under the anterior portion of the 
orbit. Upper jaw broad, longer than the mandible. Teeth small, cardiform, on the jaws 
and vomer. Eye large, round, its diameter contained 34 times in the length of the head, 
and nearly equal to the length of the snout. Tip of maxillary extending beyond vertical 
from the middle of the orbit. Scales very small, from 155 to 160 in the lateral line, and 
about 11 longitudinal rows between the first dorsaland the lateral line, which is a little curved 
anteriorly, but straight after it passes the vertical from the origin of the anal. The first 
dorsal placed far forward, in vertical from the insertion of the pectorals; it is composed of 
only 4 rays, the first of which is much prolonged; its length two-fifths the total length of 
the fish. The second dorsal with a very long base. The median rays of the anal are much 
shorter than the others, giving it a crescentic emarginate outline. Caudal long, rounded. 
Ventrals very long, their tips reaching the anus, but rarely extending beyond those of the 
pectoral rays. 

Radial formula: D. 4452; A. 46-48; V.6. 

Color, grayish-brown with a reddish tint. The second dorsal blue, edged with black; 
the other fins more or less brown in alcoholic specimens. The caudal and anal blackish, 
as are the opercles. 

This species, originally described from Nice in 1810, was said by Risso to be very rare, 
and only taken at considerable depths in the month of August. It has never been seen 
elsewhere than at Nice, where Giglioli obtained specimens in September, 1879. 

The Madeiran form identified with this by Giinther before he had had the opportunity 
of examining a specimen, has since been determined to be distinct, and was renamed by 
Giglioli, Haloporphyrus Giintheri. 


LEPIDION GUNTHERI, (GiGLioL1), GoopE and Bran. 
Haloporphyrus lepidion, GENTuER, Cat. Fish. Brit. Mus., 1v, 358.—JoHNSON, Ann. and Mag. Nat. Hist., 1862, 
x, 166. 
Haloporphyrus Giintheri, GiGLioL1, Nature, January 1, 1880.—VinciguERRA, Ann. Mus. Civ. Genoa, xvu, 
558.—GUNTHER, Challenger Report, xx, 90, pl. xvut, fig. A. 





* According to Dr. Giinther (v. 4, p. 358), “the generic name Lepidion is preoccupied,” but it is not stated 
in what way. When it isremembered that Dactylopus was said to be preoccupied because Meyer had named 
a group of extinct reptiles Dactylopoda. It will be understood why as no record of an earlier use of Lepidion 
than 1838 appears in the nomenclators, we must adopt it till further information is given as to the nature of 
the supposed preoccupation. Savigny had given the name Lepidia toa genus of worms in 1817, and Lepelletier 
had named Lepisia a genus of beetles in 1825, but those are sufficiently distinct from the Swainsonian name. 
—GILL. 
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The diameter of the eye is one-sixth the length of the head (in specimens 20 to 24 inches 
long). Caudal peduncle rather slender, its depth being two-thirds of the distance between 
dorsal and caudal] fins. Fifteen or 16 longitudinal series of scales between the anterior dor- 
sal fin and the lateral line, and 210 in the lateralline. The dorsal filament very thin, thread- 
like. (Giinther.) ‘ 

Radial formula: D, 4452-56; A. 49-52; P, 21; V. 5. 

This species has, according to Giinther, been obtained off the coasts of Madeira and 
Portugal, and also in the Mediterranean. One of the specimens in the British Museum, 
that figured by Giinther in the Challenger report, was 2 feet long. 


LEPIDION EQUES, (GUNTHER), GOODE and BEAN, 


Haloporphyrus eques, GUNTHER, Challenger Report, xx11, 91, pl.18. fig. B. 

~The length of the head equals the distance between the root of the ventral fin and the 
anal, and is rather less than one-fourth of the total (without caudal). The eye is very large, 
one-third of the length of the head, longer than the snout, and nearly twice the width of the 
interorbital space. Snout of moderate length, obtuse, with an undulated series of pores in 
the preorbital region running toward the extremity of the snout. The mouth extends 
nearly to below the middle of the eye. Barbel half the length of the eye. The caudal 
peduncle very slender, its depth being two-fifths of the distance between dorsal and caudal 
fins. Fifteen or 16 longitudinal series of scales between the anterior dorsal fin and the lat- 
eral line and 180 in the lateral line. The first long dorsal ray is compressed, moderately 
strong, extending backward to the posterior fourth of the length of the dorsal fin. The 
middle of the anal fin very conspicuously depressed. Caudal tin rounded, with its basal 
rays extending for some distance along the peduncle. Pectoral fin as long as the head with- 
out snout. The filamentous ventral ray, which, in fact, consists of two rays, free along their 
distal half, does not exceed in length the pectoral fin. Ce. pyl. 10-11. 

Radial formula: D. 4456-62; A. 49-54; V. 7; L. lat. 180. 

Color, brownish with blackish fins; orbit with a black ring; the cavities of the mouth, 
gills, and abdomen black. Specimens of a much lighter color (probably albinos) are not 
searce. (Giinther.) 

Young specimens (6 inches in length), says Giinther, do not differ essentially from older 
ones of twice the length, but their eye is relatively still larger and the dorsal filament some- 
what smaller. Numerous specimens were obtained by the Knight Errant, in the Farde 
Channel, in 530 fathoms, the largest being 12 or 13 inches long, at station 6, in August, 
1880, and station 2, in August, 1882. 

Giinther formerly believed that these specimens represented the younger stage of 
the large specimen from Madeira (the only one known to him at the time) which he referred 
in 1862 to Risso’s fish; but examples received at a later period convinced him that the 
present species may be constantly, at alJ ages, distinguished by a comparatively larger eye 
and shorter head. However, the three European species, viz, Lepidion Giientheri, Lepi- 
dion Rissoi, and Lepidion eques are most closely allied to each other. 


LEPIDION ENSIFERUS, (GUNTHER), GOODE and Bran. 


Haloporphyrus ensiferus, GUNTHER, Challenger Report, XXII, 1887, 92, pl. XIX, fig. A. 

Distinguished by the very broad and compressed dorsal ray. The length of the head 
equals the distance between the root of the ventrals and the vent. Eye rather large, two- 
sevenths of the length of the head, a little longer than the snout, and in width much ex- 
ceeding the interorbital space; pores of the preorbital region very small. Mouth compara- 
tively narrow, only reaching beyond the anterior margin of the eye; barbel much shorter 
than the eye. Caudal peduncle rather slender, its depth being rather more than one-half 
the distance between dorsal and caudal fins. Seales very small, rather irregularly arranged; 
about 18 longitudinal series between the first dorsal fin and the lateral line. The long dor- 
sal ray is strongly compressed, broad, shaped like a blade of grass, and extending backward 
to the posterior third of the dorsal fin. It is so in 5 male specimens, but in a female the 


Sz DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


ray is much less developed, scarcely extending beyond the anterior third of the dorsal fin. 
Middle of the anal fin strongly depressed; caudal fin subtruncated; pectoral as long as the 
head without snout, much shorter than the filamentous ventral tin, which, however, does 
not reach the vent. (Giinther.) 

Radial formula: B. 7; D. 5,52; A. 46; V. 8; Cae. pyl. 10. 

Color, brownish, fins blackish, the posterior dorsal and anal rays whitish; cavities of 
the mouth, gills, and abdomen black. (@iinther.) 

This species was obtained by the Challenger, at station 320, off the mouth of the La Plata, 
and is described and figured by Giinther (Challenger Report, xx11, 1887, 92, pl. x1x, fig. A). 


ANTIMORA, Gunther. 


Antimora, GUNTHER, Ann, and Mag. Nat. Hist., 1878, 1, 18; Challenger Report, xxi, 93. 

Body elongate, covered with small scales. Upper part of the snout produced into a 
pointed projection. A separate caudal; 2 dorsal fins, the first with 4 or 5 rays; one anal, 
with a deep depression along the middle. Ventrals narrow, composed of 6rays. Jaws with 
bands of villiform teeth; vomerine teeth in a small roundish patch; none on the palatine 
bones. Muciferous channels on the side of the head well developed; bones of the cranium 
wanting in solidity. Ventat the end of the abdominal éavity. Chin with a barbel. Branchi- 
ostegals 7; pseudobranchie none. Pyloric appendages long, in moderate number. 


ANTIMORA VIOLA, (GoovE and BEAN), JORDAN. (Figure 324.) 


Haloporphyrus viola, GoopE and Bran, Proce. U. 8. Nat. Mus., 1, sig. 17, Dec. 17, 1878, 257; Cat. Fish. Essex 
Co. and Mass. Bay, 1879, 8; Bull. Mus. Comp. Zo6l., x, 1883, 206; Amer. Jour. Sci. and Arts, xvu, 1879, 
41.—JORDAN and GILBERT, Bull. xvi, U. 8. N. M., 800.—Goopkr, Proc. U. 8. Nat. Mus., 111, 476. 

Antimora viola, JORDAN, Cat. Fish. N. Amer., 129.—GtnrHEr, Challenger Report, xx11, 1887, 94, pl. xv. 

An Antimora with body resembling that of Phycis, though somewhat shorter, higher, 
and more compressed, its greatest height contained about five times in its length (without 
caudal), its height at the ventrals slightly exceeding one-eighth of its total length, its height 
at the middle of the caudal peduncle one twenty-ninth of the same. 

Seales arranged in about 115 vertical rows and about 38 horizontal ones, about 11 being 
between the origin of the dorsal and the lateral line and about 27 below the lateral line. 
Lateral line slightly curved upward in the anterior fourth of its length. 

Length of head contained more than four and one-quarter times in that of the body; 
its width half its length and less than double that of interorbital area. 

The barbel is short, its length being scarcely equal to half the diameter of the orbit and 
about one-tenth the length of the head. The width of interorbital area is about equal to 
the longitudinal diameter of the orbit, in the larger specimen slightly greater. The diameter 
of the orbit is equal to or slightly greater than one-fourth the length of the head. The length 
of the snout is equal to that of the operculum and less than width of interorbital area. 

The maxillary extends to vertical from posterior margin of the orbit, its length about 
equal to the greatest width of the head. Mandible equals one eighth of total length with- 
out caudal. 

Snout equal to operculum in length, obtusely pointed, much depressed, its lateral out- 
line subeonieal, a conspicuous keel extending backward along the lower line of the orbit to 
its posterior margin. The head and mouth closely resemble those of some species of Macru- 
rus, except that the keel is covered with small, smooth scales and is not overhanging. Lips 
scaleless. 

Teeth in the jaws imperfectly serial, villiform, recurved; a small oblong patch of similar 
teeth on the head of the vomer; none on the palatines. 

First dorsal fin inserted at a distance from the snout somewhat greater than twice the 
height of the body at the ventrals; its first ray is much prolonged, its length greater than 
that of the head, and nearly as long as or longer (in the larger specimen) than the distance 
from the snout to the beginning of the dorsal. The second ray is contained less than four 
times, the third six times or less in the first, the fourth about ten times. The length of the 
base of second dorsal is somewhat more than twice the distance of its insertion from the 
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snout; its greatest height, which is in the posterior fourth of its length (near the 40th ray) 
is contained about six or seven times in the length of its base. 

The vent is situated at a point equidistant from snout and tip of caudal, under the 19th 
ray of second dorsal fin. The anal fin is inserted at a distance behind it equal to length of 
second anal ray. Its length of base is slightly more than half that of second dorsal. It 
has a considerable depression in its middle outline. The last rays of dorsal and anal are of 
equal length and are directly opposite each other. 

The caudal seems to be somewhat rounded. The length of the middle rays contained 
more than 9 times in total length without caudal, and more than 10 times in length includ- 
ing caudal. 

Pectorals narrow, inserted under the base of first dorsal. In the smaller specimen they 
reach to the perpendicular from the ninth ray of the second dorsal, in length equaling the 
greatest height of the body. 

Ventrals inserted at a distance from tip of snout equal to half the length of anal base; 
the second ray nearly twice as long as the first, and in the smaller specimen, in which it is 
unmutilated, nearly as long as the head. 

Radial formula: D. 4, 53; A. 40; C. 5, 20 or 21, 5; P.1, 19; V. 6. 

Color, deep violet or blue. 
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The types of this species were brought into Gloucester August 24, 1878, by Capt. Joseph 
W. Collins, the skipper of the schooner Marion of Gloucester, having been taken on a 
halibut trawl on the outer edge of Le Have Bank at a depth of 400 or 500 fathoms.? 

Other specimens were taken by the Fish Hawk on October 2, 1880, at station 893, in 39° 
52! 20’ N, lat., 70° 58’ W. lon., at a depth of 372 fathoms. 

Other specimens were obtained by the Blake from station CCoy, in 41° 33/ 15’ N, lat., 
65° 51/ 25” W, lon., at a depth of 510 fathoms; from station CCOVII, in 41° 24’ 25’ N. lat., 
65° 35/ 30” W. lon., at a depth of 1,242 fathoms; from station CCCVI, in 41° 32/ 50” N, lat., 
65° 55’ W. lon., at a depth of 524 fathoms; from station CCCXXV, in 33° 35/ 20” N. lat., 76° 
W. lon., at a depth of 347 fathoms; from station CCCOXH, in 39° 50! 45” N lat., 70° 11’ W. 
lon., at a depth of 466 fathoms; from station CCCXXXVII, in 38° 20/8” N, lat., 73° 23/ 20” 
W. lon., at a depth of 740 fathoms, and from station Cccmt, in 41° 34/ 30” N. lat., 65° 54/ 
30” W. lon., at a depth of 306 fathoms; by the Albatross from station 2571, in 40° 9/ 30” 
N. lat., 67°99’ W. lon., at a depth of 1,356 fathoms; Cat. No. 35433, U.S. N. M., from sta- 
tion 2181, in 39° 29’ N. lat., 71° 46’ W. Lon., at a depth of 693 fathoms; Cat. No. 333738, U. 
S. N. M., from station 2075, in 41° 40! 30’ N, lat., 65° 35’ W. lon., at a depth of 855 fathoms; 
Cat. No. 33275, U. S. N. M., from station 2035, in 39° 26’ 16” N. lat., 70° 2’ 37’ W.lon., at 
a depth of 1,362 fathoms; Cat. No. 33446, U. 8. N. M., from station 2072, in 41° 53/ N. lat., 
65° 35/ W. lon., at a depth of 858 fathoms; Cat. No. 33412, U.S. N. M., from station 2074, in 41° 
43’ N, lat., 65° 21' 50” W. lon., at a depth of 1,309 fathoms; Cat. No, 35425, U.S. N. M., 
from station 2179, in 39° 30/ 10’ N. lat., 71° 50’ W. lon., at a depth of 510 fathoms; Cat. 
No. 33375, U.S. N. M., from station 2072, in 41° 53’ N. lat., 65° 35’ W. lon., at a depth of 
$58 fathoms; Cat. No. 35431, U.S. N. M., from station 2171, in 37° 59! 30” N, lat., 73° 48/ 
40” W. lon., at a depth of 444 fathoms; Cat. No. 35543, U.S. N. M., from station 2202, in 
39° 38/N. lat., 71° 39/ 45’ W. lon., at a depth of 515 fathoms; Cat. No. 33014, U.S. N. M., 
from station 2030, in 39° 29’ 45” N. lat., 71° 43’ W. lon., at a depth of 588 fathoms; from 
station 2529, in 41° 3’ 30” N. lat., 66° 14’ W. lon., at a depth of 662 fathoms; from station 
2083, in 40° 26/ 40” N. lat., 679 5/15’ W, lon., at a depth of 959 fathoms; from station 
2180, in 39° 29’ 50” N. lat., 71° 49/ 30” W. lon., at a depth of 523 fathoms; from station 2111, 
in 35° 9/50” N. lat., 74° 57’ 40” W. lon., at a depth of 938 fathoms; from station 2563, in 
39° 18/ 30” N. lat., 71° 23/ 30’ W. lon., at a depth of 1,422 fathoms; from station 2534, in 
40° 1’ N. lat., 67° 29/ 15” W. lon., at a depth of 1,234 fathoms; from station 2528, in 41° 
47’ N. lat., 65° 37/ 30” W. lon., at a depth of 667 fathoms; from station 2429, in 42° 55/ 30” 
N. lat., 50° 51’ W. lon., at a depth of 471 fathoms; from station 2530, in 40° 53/30” N, lat., 
66° 24’ W, lon., at a depth of 956 fathoms; from station 2562, in 59° 15/ 30” N. lat., 71° 25/ 
W. lon., at a depth of 1,434 fathoms; from station 2564, in 39° 22’ N, lat., 71° 23’ 30” W. 
lon., at a depth of 1,390 fathoms; ‘from station 2550, in 39° 44/30’ N. lat., 70° 30’ 45” W, 
lon., ata depth of 1,081 fathoms; from station 2549, in 39° 51/30” N. lat., 70° 17’ W. lon., at 
a depth of 571 fathoms; from station 2546, in 39° 53/ 30 N. lat., 70° 17 30’ W. lon., at a 
depth of 538 fathoms; from station 2115, in 35° 49/ 30” N. lat., 74° 34/ 45’ W. lon., at a 
depth of 843 fathoms; from station 2553, in 39° 48’ N. lat., 70° 36/ W. lon., at a depth of 
551 fathoms; from station 2552, in 39° 47’ 7’ N. lat., 70° 35’ W. lon., at a depth of 721 
fathoms; from station 2533, in 40° 16’ 30’ N. lat., 67° 26’ 15” W. lon., at a depth of 828 
fathoms; from station 2531, in 40° 42’ N. lat., 66° 33’ W. lon., at a depth of 852 fathoms; 
from station 2532, in 40° 34/ 30’ N. lat., 66° 48’ W. lon., at a depth of 705 fathoms; from 
station 2554, in 39° 48! 30’ N. lat., 70° 40/ 30’ W. lon., at a depth of 445 fathoms; by the 
Fish Hawk trom station 1029, in 39° 57’ 6” N, lat., 69° 16’ W. lon., at a depth of 458 fath- 
oms (Cat. No. 28947, U. S. N. M.); Cat. No. 26164, U. S. N. M., from station 893, in 39° 52/ 
20’ N. lat., 70° 58’ W. lon., at a depth of 372 fathoms; Cat. No. 31865, U.S. N. M., from 
station 1155, in 39° 52’ N. lat., 70° 30’ W. lon., at a depth of 554 fathoms, and Cat. No. 

‘Tt was at this time, on the deck of Capt. Collins’ schooner, that the authors made the acquaintance of 
this most accomplished expert in the fisheries, who had never before had his attention called to the 
opportunities for investigation with which he was surrounded, and which he has since so fully utilized, 
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26220, U.S. N. M., from station 891, in 39° 46’ N. lat., 71° 10’ W. lon.. ata depth of 480(?) 
fathoms. A single specimen, taken from the stomach of a Chiasmodon niger,was received 
from Gloucester in 1880, 


ANTIMORA ROSTRATA, GUNTHER. 


Antimora rostrata, GUNTHER, Ann. and Mag. Nat. Hist., 11, 1878, 18; Challenger Report, xx1r, t887, 92, pl. 

XVI, fig. A. 

This species is readily distinguished by the peculiarly produced snout, which forms a 
short, triangular, pointed lamina, sharply keeled on the sides, and overhanging the cleft 
of the mouth. 

The head is rather short, broad posteriorly, half as long as the distance between ventral 
and anal fins. Hye round, rather large, its diameter one-fourth of the length of the head, 
less than that of the snout, and nearly equal to the width of the flat interorbital space. 
Mouth wide, the maxillary extending nearly to below the hind margin of the eye. Teeth 
in both jaws in narrow villiform bands; a small group of teeth on the vomer. Posterior 
extremity of the maxillary not much dilated. Nostrils close together; the posterior are 
wide, semicircular openings, the anterior narrower and round. The vent is rather nearer 
to the end of the operculum than to the root of the caudal. 

The entire head (even the gill membrane and the foremost part of the snout) and the 
body are covered with small cycloid scales, of which only a few have been preserved; there 
are about 10 in a transverse line between the first dorsal fin and the lateral line and 140 in 
the lateral line. 

The greater part of the dorsal and anal fins are covered with scales. The first dorsal 
is subcontinuous with the second, and the first ray is produced into a filament about as 
long as the head. The second dorsal and anal fins are rather low; the latter so much 
depressed in the middle as to present the appearance of a double anal. The free portion 
of the tail is narrow, terminating in a comparatively small caudal fin, which is truncated 
behind. Pectoral pointed, the upper rays being the longest; it is as long as or longer than 
the head exclusive of the snout. The two outer ventral rays prolonged as two filaments; 
the second being twice as long as the first, and not extending as far back as the pectoral. 

Radial formula: D. 4, 51-56; A. 38-39; V. 6. 

Color, black; the cavity of the mouth, gills and abdomen deep black. 

This form occurs midway between the Cape of Good Hope and Kerguelen Island, and 
also east of the mouth of the Rio de la Plata. The Challenger obtained a specimen, 124 
inches long, at station 146, near Marion Island in 1,375 fathoms; and a specimen 24 inches 
long, at station 320, off Montevideo, in 600 fathoms. 


HALARGYREUS, Gunther. 


Halargyreus, GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 342. (type, H. Johnsonii, Giinther.) 

Body elongate, covered with small scales (a separate caudal); 2 dorsal and 2 anal 
fins, the latter subeontinuous; ventrals composed of several rays. Jaws with a band of 
minute villiform teeth of equal size; no teeth on the vomer or palatine bones. No barbel. 
Branchiostegals 7. Pseudobranchie glandular, rudimentary, covered by the membrane; 
gill rakers of the outer branchial arch long. ((iinther.) 

HALARGYREUS BREVIPES, VaILuant. (Fig. 325.) 

Halargyreus brevipes, VAILLANT, Exp. Sei. Travailleur ef Talisman, xxu, 1888, 295, pl. xxv, fig. 5. 

A Halargyreus having (according to Vaillant), a general resemblance to Merlucius smi- 
ridus, body being nearly cylindrical anteriorly, and its thickness nearly equal to its 
greatest height, which is one-eighth of ifs length. The length of the head is one-fourth the 
length of the body, and its width is a little less thanits height. Snout moderate, its length 


about one-third that of the head. Mouth rather large, although the maxillary does not 
extend beyond the vertical from the center of the orbit. Lower jaw slightly longer than 
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the upper one. Jaws covered with fine teeth in bands; vomer and palatines toothless. 
Diameter of the eye one-fourth the length of the head; interorbital space much less, about 
two-elevenths of the length of the head. No barbel. Vent nearly median. Seales small, 
about 122 (as nearly as could be ascertained by Vaillant) in the lateral line; seven above and 
thirty below. The lateral line is near the dorsal outline. 

First dorsal inserted behind the vertical from the base of the pectorals and short; the 

second placed close to the first, and extending almost to the base of the foremost rays of 

the caudal. Virst anal under the vertical from the fourteenth to the sixteenth ray of the 
second dorsal, terminating nearly under the tenth from the last ray of the same fin. The 
anal is deeply notched, its twenty-seventh ray being longer than any of the preceding ones, 
while the twenty-sixth is very short. The form of these two fins is best expressed by the 
accompanying illustration. Pectorals moderate, ventrals exceedingly short. 

Radial formula: D.8+56; A. 26422; V. 5. 

Color reddish-brown; silvery upon the cheeks and below. Pectorals dark. Mouth 
and branchial cavity intense black. 

A single specimen was obtained by the French explorers at station Xx1, off the coast of 
Morocco, at a depth of 1,519 meters. It was in very bad condition, and the description of 
Vaillant is confessedly imperfect. 

No figure of the other species, Halargyreus Johnsonii, has ever been published. Vail- 
lant distinguishes his species from that of Giinther by the following characteristics: First, 
by the shape of the head, which in H. brevipes is broader than high, in H. Johnsonii higher 
than broad; by the longer maxillary in the latter, in which also the lower jaw does not pass 
the upper one; by the more advanced position of the dorsal in the latter, which begins in 
the vertical from the root of the pectorals; and also by the prolongation of the first ventral 
ray. The head of H. Johnsonii would appear, from the figure of Vaillant, to be shorter than 
that of H. brevipes. . 

It is very desirable that more material should be studied before two species of Halar- 
gyreus are fully accepted. 


HALARGYREUS JOHNSONII, GUNTHER. 


Halargyreus Johnsonii, GUNTHER, Cat. Fish. Brit. Mus., Iv, 18, 342 (Madeira, from stomach of Saccopharynx) ; 
Challenger Report, XXII, 1837, 83. : 


Head rather elongate and compressed, its length being equal to the distance between 
the vent and the root of the ventrals; itis much higher than broad, its greatest height 
being more than one-half of its length. The snout is obtusely conical, a little longer than 
the diameter of the eye, which is one-fourth of the length of the head. Cleft of the mouth 
wide, the maxillary extending beyond the vertical from the middle of the eye. Upper jaw 
without lip, that of the lower very thin; the lower is received within the upper, both being 
equal in length anteriorly. A small bony tubercle, pointing obliquely forwards and down- 
wards, occupies the lower part of the symphysis of the mandibles. The upper and lower 
jaws are armed with a narrow band of minute teeth of equal size. The interorbital space 
is flattish, and its width rather less than the vertical diameter of the orbit. Preoper- 
culum rounded; operculum and suboperculum each terminating in a very small spine, both 
spines close together. The caudal fin is separated from the other vertical fins by a free 
peduncle. 

Branchiostegals 7; gill openings very wide, the gill membranes searcely united below 
the anterior third of the orbit; gills 4, a clift behind the fourth; the first branchial arch 
is provided anteriorly with long gill rakers, longer than the lamell of the gills. 

The greatest depth of the trunk is equal to the distance between the anterior margin 
of the orbit and the end of the operculum. The anterior dorsal commences immediately 
behind the vertical from the root of the pectoral, and is composed of very slender, simple, 
and articulated rays, the anterior of which is the longest, half as long as the head. The 
second dorsal commences immediately behind the first, and is not much lower, its base being 
covered by a thin scalymembrane. The vent is situated in the vertical from the ninth ray 
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of the second dorsal, and the anal commences immediately behind it. The fourth to seventh 
rays are the longest, the posterior decreasing in length to the seventeenth, after which four 
or five short rays follow, preceding the stronger rays of the second anal. Base of the pec- 
torals narrow, its length being more than one-half of the length of the head; ventrals very 
narrow, with flat base, the outer ray being produced into a very fine filament of moderate 
length. The scales extend forward on the snoat. 

Radial formula: D. 7+47—57; A. 41—46. 

The color appears to have been a delicate red on silvery ground; pectoral and anal 
transparent. Mouth and gill cavity black. (Giinther.) 
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This species, of which a figure has never been published, was first described by Dr. 
Giinther from a specimen collected by J. T. Johnson, at Madeira, from the stomach of a 
Saccopharynx. He informs us that several specimens have since been sent to the British 
Museum from New Zealand, where it is at times abundant. 


ERETMOPHORUS, Giglioli. 
Eretmophorus, GIGLIOLI, Proc. Zool. Soc., London, 1889, 328 (type, £. Nleinenbergii, loc. cit., Pl. XXX1v.) 


A genus of Gadoidea having two dorsal fins and one anal, with 5 elongate, exserted, 
ventral rays, the median ones with lanceolate tips; a large abdominal cone, 


ERETMOPHORUS KLEINENBERGI, GIGLiort. 


Eretmophorus Kleinenbergii, GiGLIoLt, Proc. Zool. Soe., London, 1889, 328, Pl. XXXIV. 

Body compressed, tapering toward the tail, but less so in the younger specimen, in 
which the huge and singular abdominal cone is also less developed. The height of the 
body behind the abdominal cone is contained between 53 and 6 times in the total length 
exclusive of the caudal fin. The lateral line extends nearly in a straight line from the 
branchial cleft to the end of the root of the tail; it is merely marked as a furrow with 
indistinct pits along its course; in the larger specimen at its cephalic end two slight fur- 
rows run parallel with it above and beneath. The head is moderate, rather large; its 
length is contained about 5 times in the total exclusive of the caudal fin; the snout is 
short, nearly equal to the transverse diameter of the eye; its anterior contour is rounded; 
there is a slight median gibbosity in front over the mouth. This is moderate, its aperture 
hardly reaching the vertical from the anterior margin of the eye. Nostrils in front and a 
little above the eye, the posterior aperture largest and oval. Eye moderate; behind it, 
and extending toward the nape and downwards along the preoperculum, are two series of 
conspicuous pores. The space between the eyes is nearly flat and rather broader than the 
diameter of the eye; behind, the nape rises convex, presenting a median furrow in front of 
the first dorsal in the older specimen. On the nape in the larger specimen are a number 
of very distinct hyaline eylindrical warts, just like those of Bellottia except in shape; the 
latter have been described by Prof. Emery! and are nearly hemispherical. In Eretmo- 
phorus they begin just behind the interoeular space and appear to form a double series; in 
the older specimen I counted eight, but a few more extend toward the head of the lateral 
line; they are evidently sense-organs allied to those of the lateral Hne. In concluding 1 
I must state that these warts are not to be seen on the two younger specimens, in which 
they appear to be represented by pores, more numerous and more distinct than in the older 
and larger specimen. 








” in Mittheil. a. d. Zool. Station zu Neapel, v1, p. 157 tav. 10, 





'C. Emery, ‘‘Contribuzioni all’ Ittiolog 
ff. 18, 19. Naples, 1885. 
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The gill-openings are rather wide, the branchiostegal membranes are largely developed, 
with robust rays; the opercular bones are smooth and very thin; the branchial cavities 
contain four complete arches. The specimens are so very fragile that I did not dare to pursue 
my investigations further. 

. The fins are those of an Anacanthine fish, but I could not see any transverse articula- 
tions in the first ray of the first dorsal; they are not very distinct on the other median fins 
except on the caudal, the only fin with slightly bifid rays; in the other fins the rays are 
simple; at the base of the long dorsal and anal fins the projecting heads of the interspinous 
bones give rise to a serrated appearance. The first dorsal is small, but quite detached from 
the second one in the two larger specimens; it rises just above the insertion of the pecto- 
rals; its second ray is the longest and equals in height the commencement of the second 
dorsal fin. This is greatly developed and maintains a nearly equal line throughout, but as 
the body tapers toward the tail the fin increases in height in equal ratio. In size, shape, 
and development the anal is the exact counterpart of the second dorsal fin. The caudal 
fin is quite distinct, its contour is lanceclate in the smaller specimen, nearly oval in the 
older one, subtruncate with rounded edges in the oldest or biggest specimen. The pectorals 
are distinetly lobate, which character is more marked in the smaller specimens; they are 
of moderate size and broadly oval in contour. The ventrals certainly give the most striking 
feature to this singular fish; they are inserted below and in front of the pectorals, at the 
base, and on each side of the great abdominal cone. They are of great size, and the very 
robust rays, 5 in number, are all elongated and considerably exceed the intervening mem- 
brane, which only unites their basal portions; the internal and external rays are consider- 
ably less developed than the three median ones, the internal one is the shortest; both are 
simple and without any trace of terminal dilatations. The three median rays all terminate 
in a large beautiful lanceolate leaf-like blade, through which, however, the ray continues 
to the pointed extremity; they are all prolonged beyond the two first-mentioned rays, but 
the outer one is considerably shorter than the other two; it is smooth and its terminal blade 
is smaller. The third and fourth rays, counting from the outer one, are subequal, and bent 
backwards extend very nearly to the root of the tail; at about the basal third of their 
length they both present a singular angular dilatation, which looks like a thickened articula- 
tion, but which is merely, so far as I can make out, amembranous dilatation. The great lan- 
ceolate terminal blades are very large, being little less than one-fourth of the total length 
of the ray which supports them; their edges are sinuous and they terminate in a fine point. 
Judging from their length, strength, and development, these ventral paddles must be most 
eflicient for swimming; I know of no other fish possessing anything like them, and have, 
therefore, thought proper to derive from so peculiar a character the generic name which I 
have proposed for this singular fish. 

The next remarkable feature of my Hretmophorus is the huge abdominal cone, the base 
of which occupies the entire space between the insertions of the ventrals and that of the 
anal fin, This cone appears to deyelop with age, and it is certainly larger and more prom- 
inent in my oldest and biggest specimen, equaling in height that of the body just behind 
the pectorals, where it is greatest. This abdominal cone is quite smooth; its skin, devoid 
of scales, is silvery. I have not ventured to open it in any of the three specimens yet dis- 
covered, for fear of damaging to a certainty these rare and very delicate creatures; but 
the supposition that it contains most of the alimentary canal can not be far from the truth; 
atits apex, which becomes cylindrical, is an aperture, evidently the vent, and behind this 
a slender conical papilla on which T could not distinguish anything like an opening. 

The scales cover the whole body except the head and abdominal cone, which are, as I 
have said before, naked. They are small, very adherent, cycloid, and marked with con- 
centric lines. I have figured a few magnified (pl. xxxtv, fig. 1), to give an exact idea of 
their characters; they are very similar to those of Hypsirhynchus hepaticus, Facciola. A 
thin pellucid epidermal layer covers them. 

Only three specimens of Hretmophorus Kleinen bergi have, so far as I know, yet been cap- 
tured and preserved; they were caught alive with a hand-net along with other pelagic an- 
imals on the surface at the mouth of the harbor of Messina as the current was flowing in. 


= he eet 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 379 


I owe them to the kindness of my friend, Prof. Nicolaus Kleinenberg, director of the 
Zoological Institute of the Messina University, to whom I owe many other ichthyological 
rarities; and as a mark of my gratitude and esteem I have thought proper to give his name 
to so singular a species, which is evidently as yet undescribed. These specimens are now 
in the central collection of Italian vertebrata in the Royal Zodlogical Museum at Florence. 
As they present differences in size and in other respects, I shall proceed to describe them 
briefly. 

My smallest specimen (pl. XXXIV, fig. 2) measures 284 millimeters in total length; it 
was caught on the 10th of May, 1887. It is evidently much younger than the other two; 
the two dorsals are yet united and the larval median fin extends as a crest to the head. 
The caudal is, however, quite distinct and remarkable for its lanceolate form. The abdom- 
inal cone is comparatively smaller than in the two older specimens, and a membrane unites 
its hinder portion to the anal fin. The lobe of the pectorals is very distinct, and the rays 
look thickened at their distal ends. The ventrals have the characteristic form and develop- 
ment. The color of the body is yellowish white (in alcohol); 8 very distinet broad black 
bands cross the body transversely, being slightly oblique: the first occupies the base of the 
abdominal cone, the last the root of the tail; the fourth, fifth, sixth, and seventh are con- 
tinued as a black blotch on the base of the anal fin; the ventral paddles are tipped and 
edged with black; the ray is, however, white; otherwise the fins are colorless. Looking 
with alens, these black bands and blotches result in an accumulation of dark points or 
chromatophores; this is the case also in the other specimens. 

The second specimen, according to size and age, measures 68 millimeters in total 
length; itis figured slightly enlarged (pl. XxxIV, fig.3). It was captured alive near the sur- 
face in the harbor of Messina on the 2d of June, 1888, It bears considerable resemblance 
to the first specimen described, but has lost some of the larval characters above noted; all 
the median fins are well distinct; the caudal has an oval contour, but the abdominal cone, 
covered with a slightly silvery skin, shows still a posterior membranous fringe which par- 
tially unites it with the anal fin. The pores on the head and nape are very distinct. In 
color this specimen is also very similar to the first one; the black transverse bands are 
very well marked, but they are slightly fainter and the first one does not extend to the 
abdominal cone, which is well developed. Ten very distinct black blotches extend along 
the base of the anal fin and three along the caudal end of the second dorsal; three addi- 
tional blotches are on the back between the third and fourth, fifth and sixth, and sixth and 
seventh transverse bands. 

The third specimen has the aspect of an adult. It was caught also near the surface 
at the entrance to the harbor of Messina at the end of April, 1884, It measures 7S milli- 
meters in total length; head, 16 millimeters; from nape to apex of abdominal cone, 27 milli- 
meters; height of body immediately behind the abdominal cone, 12 millimeters. I have 
figured it once and a half the natural size (Pl. xxx1v, Fig. 4). It differs especially in color 
from the two younger and smaller specimens; the transverse dark bands on the body and 
blotches along the median fins are faintly marked. The paddles of the ventral fins are 
tipped with blackish brown, and were edged with violet in the fresh specimen, the general 
color of which was a faint pink, with yellowish tinge along the basal half of the dorsal and 
anal fins. The abdominal cone is bright silvery; it has no trace of a hind marginal mem- 
brane. The caudal is subtruncate; and, lastly, the cylindrical hyaline warts on the nape 
are very prominent and distinct. (G@iglioli.) 


HYPSIRHYNCHUS, Facciola. 
Hypsirhynchus, Facctoua, Naturalista Siciliano, m1, pl. 1. 


A genus of Gadoidea related to Bretmophorus, but having seven ventral rays, slightly 
prolonged, and with rounded, rather than lanceolate, tips. No abdominal cone. 
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HYPSIRHYNCHUS HEPATICUS, Faccro.a. 


Hypsirhynchus hepaticus, FACCIOLA, loc. cit. 

This species was obtained at Messina by Dr. L. Facciola, and is also represented by a 
Naples specimen in the Florence Museum. It has not been fully described, nor have we 
seen even the partial description in the Naturalista Siciliano. 


STRINSIA, Rafinesque. (Figure 326.) 


Strinsia, RAFINESQUE, Indice @’ Ittiologia Siciliana, 1880, 51.—Ginruer, Cat. Fish. Brit. Mus., rv, 1862, 344. 

This genus was briefly characterized by Rafinesque in the following terms: 

“Gen. Strinsia. Due ale dorsali, una ala anale riunita all’ ala caudale.” 

Giinther’s fuller diagnosis would appear to have been drawn from a study of the 
description and figure in the “Iconografia” of Prince Bonaparte, who seems to have hada 
sight of Rafinesque’s type. 

Strinsia is known only from this one specimen, carelessly described, and probably eare- 
lessly preserved nearly a century ago. The careful work of later Italian and French ex- 
plorers has not brought the form again to notice. Conservative and careful writers like 
Giglioli, who has systematically reviewed all of Rafinesque’s collecting fields about Sicily, 
are beginning to omit it from their faunal lists. Something must be wrong. 

What, then, is Strinsia, or rather, what was it? This is a question which we shall not 
attempt to answer, except by a suggestion. May not Rafinesque’s type have been a fish 
belonging to some closely related genus, whose tail had been deformed or partially restored 
after mutilations; or, indeed, may not Bonaparte’s figure, as well as Rafinesque’s diagnosis, 
have been drawn from a badly preserved specimen, with the caudal rays and those of the 
posterior parts of the dorsal and anal frayed out and imperfect? 

The tail of Bonaparte’s figure does not look natural. The figure, except for the tail, 
answers very well to the description of Halargyreus. 

The only species named under Strinsia is S. tinea, Rafinesque (op. cit., 12, 52). 


MELANONUS, Gunther. 
Melanonus, GintHER, Ann. and Mag. Nat. Hist., 11, 1878, 19.—Challenger Report, xxu, 1887, 83, Fig. (JL. 
gracilis) pl. XIv, fig. 13. 
This genus is represented by one species, obtained by the Challenger in the Antarctic 
Ocean, at 1,975 fathoms, and thus characterized: 
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MELANONUS GRACILIS, 


Head and body rather compressed, covered with eycloid scales of moderate size, and 
terminating in a long, tapering tail. Eye of moderate size; mouth wide, anterior and lat- 
eral; both jaws with narrow bands of villiform teeth; vomer and palatines with very nar- 
row bands of minute teeth. Barbel none. Dorsal fin with a short anterior and a posterior 
division; the middle portion commences immediately behind the anterior, and has the ante- 
rior rays well developed; the posterior division is confluent with the extreme caudal rays 
and the posterior anal division. Anal like the dorsal, minus its anterior division. The 
outer gill rakers of the first branchial arch strong and long, longer than the gill lamin. 
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Ventrals composed of several rays, slightly in advance of the pectorals, which are narrow. 
Bones flexible; mucous cavities of the head of moderate capacity. Pseudobranchie none. 
(Giinther.) 


ONOS, Risso. 


Onos, Risso, Hist. Nat. Eur. Mérid., 1826, 11, 214 (type, G. mustella L.).—Git, Proc. Acad. Nat. Sci. Phila 
1863, 240.—JoRDAN & GILBERT, Bull., xvi, U. 8S. Nat. Mus., 796.—COoLLertT, Vid. Selsk. Porhanal. 
Christiania, 1991, No. 11. . 

Motella, Cuvier, Regne Animal, ed. 2, 11, 1829, 334.—Gintuer, Cat. Fish. Brit. Mus., rv, 364. 

Molvella and Motella, Kaur, Wiegm. Archiy., 1859, 90. 


Gadoids with body rather elongate, covered with minute scales; head not compressed ; 
upper jaw longer; snout with 2 barbels and chin with 1; teeth on jaws and vomer in 
bands; palatines toothless; dorsal fins 2, the anterior composed of small fringe-like rays 
concealed in a groove, preceded by a single long ray; second dorsal and anal long and 
similar; caudal rounded or lanceolate; tail isocercal; ventral fins with from 5 to 7 rays; 
chin with a barbel. 


KEY TO THE SPECIES OF ONOS. 
(From Collett.) 7 


I. First ray of first dorsal short (equal to or slightly longer than snout). 
AMBP CCLOLalmaye MDOUG Ie ease seinen coco antes eadane oon seceein es oe 6 se ocle cele su ulesiesisvels [O. paciricus] 
1. Pectoral rays about 17. 
a. Longitudinal diameter of eyes equal to or less than width of interorbital space. 


* Height of body 74 10 total length, v. 6........- 2... 2.2. s2ceecceccceess O. MEDITERRANEUS 

Serleionior DOC y«o2 10 total lengthy Vi fis. <0 2a sts cre aes concn = senee ese Sacn ses O. GUTTATUS 
b. Longitudinal diameter of eyes greater than width of interorbital space. 

* Head large, its length about 44 in total.........---------..--------- [O. MACROPTHALMUS ] 

**Head small, its length about 54 in total. ..........-.--.....---.-.--.--.--O. BISCAYENSIS 


2. Pectorabrays 22 or more. 
a, Longitudinal diameter of eye equal to or less than interorbital space. 


First ray of first dorsal equal to diameter of eye. .......----.-------.----.-----O. VULGARIS 

First ray of first dorsal greater than diameter of eye.......---.------------ O, REINHARDTII 

b. Longitudinal diameter of eye great, larger than interorbital space. .....--...-- O. CARPENTERII 

Il. First ray of first dorsal long (equal to head), color uniform salmon or brick red.......-.-.---- O. ENSIS. 


ONOS ENSIS, (REINHARDT), GILL. (Figure 327.) 


Motella ensis, REINHARDT, Kon. Ved. Selsk. Math. Natura, Copenhagen, v1, 1837; ex. vit, 1838; 116, 128.—CoL- 
LETT, Forh. Vid. Selsk. Christiania, 1878, No. 17; Norske Nordhays Exp., 1890, Fish, 1384.—LUTKEN, Vid. 


Medd. Naturh. Foren. Copenhagen, 1881, 236. 
Onos ensis, GILL, Proc. Acad. Nat. Sci., Phila. 1863, 241.—JORDAN and GILBERT, Bull. xv1, U. S. Nat. Mus: 


797.—GinruER, Challenger Report, Xxu, 98.—CoLtet?, Forh. Vid. Selsk, 1891, No. 11. 
Onos rufus, GILL, Proc. U. 8. Nat. Mus., V1, 1883, 259.—JORDAN, Cat. Fish, N. A., 128. 

Head small, its length 53-6 in total. Eye small, its diameter one-half the length of 
the snout. Vent nearly median. First dorsal rays prolonged, as long as head. Teeth in 
villiform bands, small and uniform. 

Radial formula: D. 59; A. 44-46; P. 22-27; V.8. 

This form is known from Greenland, whence the museum at Copenhagen obtained 2 
specimens, taken in 1836 from the stomach of a seal (Cystophora) at Omenak (lat. 70° N). 
Another was found in 1882 by the U. 8S. Fish Commission steamer Fish Hawk in lat. 40°, off 
the coast of New Jersey, in 1,106 fathoms. 

The body is unusually high, the greatest height at anus contained 43 times in length ex- 
clusive of caudal. The head enters 54 times in the length to end of caudal pedunele and 
6 times in total length; its width at cheeks equals two-thirds of the head's length. 

The eyes are rather large, nearly as long as snout and the interorbital area, and are 
entirely in the anterior half of head, the posterior margin of the orbit nearly equidistant 
between the tip of the snout and the posterior margin of the operculum, The mouth is 
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normal; the supramaxillary ends under the posterior margin of the pupil. The teeth are 
in a narrow band in both jaws and some of those at least in the outer row of upper jaw are 
slightly enlarged and brownish colored. The teeth of the vomer form a short curved band in 
two rows. ‘The nasal barbel about equals the diameter of the eye. The chin barbel is 
small and does not much exceed one-half the diameter of the eye. 

The foremost ray of the first dorsal springs from the back above opercular margin. 
The second dorsal fin is low in front but rises rapidly to the seventh or eighth rays. behind 
which it is nearly uniform for along distance and the highest at posterior portion. 

The anal fin is much lower than the second dorsal. The caudal is slightly emarginate, 
almost truncate behind, and its median rays are about two-thirds as long as the head. 

The pectorals are nearly three-fourths as long as head and are produced toward the 
upyer angles, the third ray being longest. 

The ventral fins have their basis mostly in advance of the pectorals, and the longest 
ray is filamentous and nearly equals the pectoral. 

The lateral line is obsolescent. 

The Albatross obtained specimens of this species from the following localities: Cat. 
No. 33430, U.S. N. M., from station 2072, in 41° 53’ N, lat., 65° 35’ W. lon., at a depth of 
858 fathoms; Cat. No. 35600, U. S. N. M., from station 2206, in 39° 35/ N. lat., 71° 24’ 30” 
W. lon., at a depth of 1,043 fathéms; Cat. No. 33297, U.S. N. M., from station 2051, in 39° 
41’ N, lat., 69° 20’ W. lon., at a depth of 1,106 fathoms, and from station 2550, in 39° 44’ 30” 
N. lat., 70° 30/ 45’ W, lon., at a depth of 1,081 fathoms. 


ONOS MACROPHTHALMUS, GinTHER. 
Motella macropthalma, GUNTHER, Ann. and Mag. Nat. Hist., 1867, xx, 280, pl. v., fig. B. 


Onus macrophthalmus, GUNTHER, Challenger Report, xxu1, 96.—COLLETT, Bull. Soc. Zoél. France, xv, 1890, 
108; Vid. Selsk. Forhandl., 1891, No. 11. 


‘‘Barbels, three. The length of the head is one-fourth of the total (without caudal). 
The diameter of the eye is one-fourth of the length of the head, as long as the snout, and 
much longer than the interorbital space is wide. The maxillary reaches the hind mar- 
gin of the orbit. Both jaws with teeth unequal in size, some being enlarged and canine- 
like. Vent nearer to the snout than to the end of the anal. The anterior ray of the first 
dorsal about as long as the eye.” 

Radial formula: D. 55; A. 55; P. 17; V. 5. Back with narrow brownish crossbars. 

This species is known only from a single example, 3 inches long, obtained in 80 or 90 
fathoms, near the Hebrides. Dr. Liitken gives it as his opinion that this represents the 
young of Motella mediterranea, but this view is disproved essentially by Collett. 


ONOS BISCAYENSIS, CoLiert. 


Onus discayensis, COLLETT, Bull, Soc. Zool. France, Xv, 1890, 107.—Vid. Selsk. Forhandl., Christiania, 1891, 
No. 11. 


Body elongate, its height 9 times or a little more in its length; head small, 54 in total, 
42 in total without caudal. Height of caudal peduncle 4 times in length of head. Eye 
large, its diameter 5% in length of head, exceeding in length the width of the interorbital 
space, the length of the snout, and that of the first dorsal. Barbels, 3 (two nasal, one man- 
dibular). 

Vent nearer to the tip of the snout than to the extremity of the anal by a space equal 
to the length of the snout. 

Base of first dorsal twice in length of head and a little longer than distance of its origin 
from snout. Pectoral reaches nearly to origin of second dorsal. 

Intermaxillary teeth in bands, a single prominent canine on each side. 

Color, brownish; second dorsal and caudal with brown bands. 

Radial formula: D. 54; A. 44; P.17; B. 6. 


Syst 
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Two young specimens (133 millimeters) were taken by the /irondelle, one in the eulf 
of Gascony at a depth of 77 fathoms, the other off Cape Finisterre in 200 fathoms. This 
species resembles most closely 0. macrophthalmus, but has a smaller head, and differs in 
color and dentition. 


ONOS REINHARDTII, (Kroyer), Couierr. 


Motella argentata, Reinuarpr, Kgl. D. Vid. Selsk. Math. Nat. Copenhagen, 1837, ex. 

Motella Reinhardti, KROyER, MS. of about 1852.—Cotterr, Forhandl. Vidensk. Selsk. Christ., 1878. 33) 
—LUtken, Vid. Meddel. nat. Foren. Kjobenhayn, 1882, 236. 

Onus Reinhardti, COLLETT, Norsk. Nordh. Exped., Fisk., p.131, pl. rv. fig. 


34; Vid. Selsk. Porh., 1891, No. 11, 
Christiania.—GUNTHER, Challenger Report, xx, v. 97, pl. Xrx, tig. B. 


Barbels, 3. The length of the head is contained 44 times in the total (without caudal), 
the diameter of the eye 45 or 5 times in the length of the head; itis shorter than the snout, 
equal to, or less in length than the interorbital space. The maxillary scarcely extends to 
the hind margin of the eye. Both jaws and the vomer with an outer series of larger teeth. 
Vent nearer to the root of the caudal than to the snout. The anterior ray of the first dorsal 
fin rather longer than the eye. 

Radial formula: D. 53-59; A. 43-48; P. 22-24; V. 8. Coloration uniform. (Giinther.) 

Several specimens were obtained in the Farée Channel by the Wnight Brrant in 540, 
608, and 640 fathoms, and by the North Atlantic expedition in the open sea west of Bear 
Island at a depth of 658 fathoms. Other specimens are known from Greenland. 


ONOS CARPENTERI, GUNTHER. 


Motella macrophthalma, GUNTHER, Ann. and Mag. Nat. Hist., 1874, xu, 139 (not 1867). 
Onus Carpenteri, GUNTHER, Challenger Report, xxu, 87, pl. x~u, D.—CoLuetr, Vid. Selsk. Forhandl., 
Christiania, 1891, No, 11. 


Barbels, 3. The length of the head is two-ninths of the total (without caudal); the 
diameter of tue eye two-ninths of the length of the head, as long as the snout, and longer than 
interorbital space is wide. The maxillary reaches to a little behind the hind margin of the 
orbit. Both jaws with teeth unequal in size, some being enlarged and canine-like. Vent 
much nearer to the snout than to the end of the anal. The anterior ray of the first dorsal 
fin about as long as the eye. 

Radial formula: D. 49; A. 45; P. 23; V.6. Coloration uniform,  (Giinther.) 

One specimen only is known, 4$ inches long, obtained during the cruise of H. M. S. 
Porcupine, in 180 fathoms, between Shetland and Farée. Collett writes that he formerly 
regarded this specimen as representing a more advanced stage of growth of Onos macro- 
phthalmus. 


ONOS TRICIRRATUS, (BLocu), Goopr AND BEAN. 


Gadus tricirratus, BLocn, Ichthyologie, pl. cLxy. 
Motella tricirrata, Nitsson, Prod. 48; Skand. Fauna, 1v, 586.—VaAILLANT, Travailleur et Talisman, 1888, 285. 

Snout obtuse, broad, rather depressed, with 3 barbels, one at each of the anterior nos- 
trils, the third at the chin. Teeth villiform and of equal size in the upper jaw. A series 
of white dots along the lateral line (generally). ((@iinther.) 

The “Three-bearded rockling,” which occurs along the coast of Europe from Scandi- 
navia to the Mediterranean, was found by the Talisman off Soudan at the depth of 640 
meters (station LXXI), as well as by the Zravailleur along the coast of Morocco at 112 
meters (Station XXXIV). 


RHINONEMUS, Gill. 
Rhinonemus, Gti, Proc. U. 8. Nat. Mus., 1863, 230.—JoRDAN and GILBERT, Bull., Xv, U.S. Nat. Mus., 737. 


Onine gadoids having a barbel at the snout as well as one at each nostril and one at 
the chin. Head high anteriorly and compressed. No large canines. 
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RHINONEMUS CIMBRIUS, (Linn.cus), GooDE and Bran. (Figure 328.) 


Gadus cimbrius, LINNZUS, Syst. Nat., ed. x11, 1766, 440.—LackPrpDE, Hist. Nat. Poiss., 1, 1801, 442. 

Motella cimbria, BeLL, Canadian Naturalist and Geologist, 1v, 1859, 209.—GUNTuER, Cat. Fish. Brit. Mus., rv, 
1862, 367.—GILL, Proc. Acad. Nat. Sci. Phila., 1863, 241. 

Onos (Rhinonemus) cimbrius, GOODE and BEAN, Proc, U. 8. Nat. Mus., 1, 1878, 349 (with full synonymy); Cat. 
Fish. Essex Co, and Mass. Bay, 1879, 8. 

Enchelyopus cimbrius, JORDAN, MS., in GOODE, Proc. U. S. Nat. Mus., 111, 476. 

Enchelyopus cimbricus, SCHNEIDER, Bloch’s Systema Ichthyologiw, 1801, 50, pl. 1x. 

Motella cimbrica, NiLsson, Prodr, Ichth. Scand., 48; Skand, Fauna, rv, 1855, 587.—YaRRELL, Hist. Brit. Fishes, 
2d ed., 1841, 11, 274. 

Motella caudacuta, STORER, Proc. Bost. Soc. Nat. Hist., m1, 1848, 5; Mem. Amer. Acad. Sci., 1867, 411; Hist. 
Fishes Mass., 1867, 183. 

Rhinonemus caudacuta, GILL, Proc. Acad. Nat. Sci. Phila., 1863, 241; Cat. Fishes E. Coast N. Am., 1878, 18.— 
Goober and Bean, Am. Journ. Sci. and Arts, x1v, Dec., 1877, 476. 


Head oblong, compressed; the snout high, its anterior profile blunt; mouth large, 
inferior; a barbel at chin, one at end of snout, and one on each anterior nostril; maxillary 
reaching much beyond eye. Teeth in narrow bands, some of them considerably enlarged. 
Lateral line stitch-like, developed at intervals. First (free) ray of dorsal as long as head; 
ventrals about half length of head; caudal somewhat acute. 

Radial formula: D, 50; A. 43; V. 5. 

Color brownish; posterior part of dorsal and anal and lower margin of caudal abruptly 
black; inside of mouth black. 

This species is a resident of the deep waters of Massachusetts Bay, and has frequently 
been found outside the 100-fathom curve at the bottom. Its young swim at the surface in 
the latter part of summer and fall, and have hitherto been identified with the little 
Mackerel Midge, Ciliata argentata. We have examined numerous specimens which pur- 
ported to be Ciliaca, and have found them in every case to be the young of this species. 
English ichthyologists, indeed, record Ciliata as the larval form of Motella, and if this be 
not the case we doubt if the genus Ciliata has ever been observed in the Western Atlantic. 

A single specimen of Rhinonemus, apparently R. cimbrius, was taken by the Blake at 
station CCCXXVII, in 34° 00/ 30” N, lat., 76° 10/30 W, lon.,at a depth of 178 fathoms. The 
specimen was in poor condition. 

The Albatross obtained examples from the following localities: Cat. No. 35680, U.S. N. 
M., from station 2240, in 40° 27/ 30” N. lat., 70° 29’ W. lon., at a depth of 44 fathoms; Cat. 
No. 35681, U.S. N. M., from station 2241, in 40° 21’ N, lat., 70° 29’ 15” W.lon., at a depth of 
50 fathoms; Cat. No. 35682, U. S. N. M., from station 2239, in 40° 38/ N. lat., 70° 29/ 45” W, 
lon., at a depth of 32 fathoms; from station 2426, in 36° 01/ 30” N, lat., 749 47/ 30 W. lon., 
at a depth of 93 fathoms; from station 2513, in 43° 34’ N. lat., 63° 56/ 30” W, lon., at a depth 
of 134 fathoms; from station 2505, in 44° 23/ 30” N. Jat., 60° 44’ 15” W. lon., at a depth of 
93 fathoms; from station 2545, in 40° 01/ N. lat., 70° 23/ 45” W. lon., at a depth of 142 
fathoms; from station 2559, in 39° 48’ N, lat., 71° 48’ 30’ W. lon., at a depth of 120 fathoms; 
from station 2506, in 44° 26’ N. lat., 62° 10’ W. lon., at a depth of 127 fathoms; and from 
Station 2299, in 35° 40’ N, lat., 74° 51’ 30” W. lon., at a depth of 296 fathoms. 

The Fish Hawk obtained specimens, Cat. No. 28862, U.S. N. M., from station 953, in 39° 
52/ 30’ N, lat., 70° 17’ 30” W. lon., at a depth of 724 fathoms; Cat. No. 28917, U.S. N. M., 
from station 998, in 39° 43’ N, lat., 71°32’ W. lon., at a depth of 302 fathoms; Cat. No. 28843, 
U.S. N. M., from station 951, in 39° 57’ N. lat., 70° 31/ 30’ W. lon., at a depth of 225 fathoms; 
Cat. No. 28890, U.S. N. M., from station 993, in 40° 28’ N, lat., 70° 44’ W. lon., at a depth of 39 
fathoms; Cat. No. 26107, U. S. N. M., from station 877, in 39° 56/ N. lat., 70° 54/18” W. lon., 
at a depth of 126 fathoms; Cat. No. 31878, U. S. N. M., from station 1153, in 39° 34’ N. lat., 
70° 57’ W. lon., at a depth of 225 fathoms; Cat. No. 28815, U.S. N. M., from station 946, in 
39° 55! 30” N, lat., 71° 14’ W. lon., at a depth of 247 fathoms; Cat. No. 33351, U. S. N. M., 
from station 1161, in 40° 28’ N, lat., 70° 37’ W. lon., at a depth of 45 fathoms; Cat. No. 
33393, U.S. N. M., from station 1162, in 40° 32/ N, lat., 70° 39’ W. lon., at a depth of 45 
fathoms; Cat, No. 33362, U.S. N. M., from station 1160, in 40° 24’ N. lat., 70° 35’ W. lon., 
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at a depth of 41 fathoms; Cat. 33352, U. S. N. M., from station 1159, in 40° 20/ N. lat., 70° 
35’ W. lon., at a depth of 55 fathoms; Cat. No. 28994, U.S. N. M., from station 1043, in 38¢ 
39’ N. lat., 73° 11’ W. lon., at a depth of 130 fathoms; Cat. No. 28760, U.S. N. M., from 
station 937, in 39° 49! 25” N, Jat., 69° 49’ W. lon., at a depth of 616 fathoms; Cat. No. 28823, 
U.S. N. M., from station 948, in Buzzards Bay, Penikese Island, at a depth of 7 fathoms; 
and Cat. No. 25857, U.S. N. M., from station 802, in Narragansett Bay, at a depth of 124 
fathoms. The Bluelight captured three young individuals at stations 163 and 156, in Blue 
Light Cove, at a depth of 2 fathoms, and station 182, in 15 to 23 fathoms. 


BROSMIUS, Cuvier. 


Brosmius, CUVIER, Régne Animal, ed. 2, 1827, 111, 334 (type, Gadus brosme, Miiller).—Ginrner, Cat. Fish. 
Brit. Mus., 1v, 369.—GILL, Proc, Acad. Nat. Sci. Phila., 1863, 241.—JoRDAN and GILBERT, Bull, XvI, U.S. 
Nat. Mus., 802. 

Gadoids having the body moderately elongate and a single dorsal fin, and a separate 
caudal. Mouth moderately large. Teeth on jaws, vomer, and palatines; some of those on 
the vomer and palatines enlarged; chin with a barbel; scales very small; branchiostegals 
7. Ventral fins several rayed. 


BROSMIUS BROSME, (Mutter), GintnER. (Figure 329.) 


Gadus brosme, MULLER, Prodromus Zoologiw Danie», 41, 

Brosmius brosme, GUNTHER, Cat Fish. Brit. Mus., tv, 1862, 369; Proc. Royal Soc. Edinburgh, 1882, 
680.—Goopk and Bran, Bull. Essex Inst.—LitiseBore, Sverige och Norg. Fiske, 0, 202. 

Brosmius flavescens, Hist. STORER, Fish Mass., 1867, 190. (A deformed specimen?) 

Head flattened above; its length 4$ times in that of body; upper jaw slightly longer 
than lower; mouth large, oblique; maxillary reaching beyond orbit. Height of body 54 
times in its length. 

Radial formula: D. 98; A. 71. 

Color, brownish, mottled; young uniform dark slate-color or with transverse yellow 
bands; vertical fins bordered with blackish, and with a white edge. 

The Cusk or Torsk lives on the offshore banks of northern New England. In Europe, 
according to Giinther, its range is from 30 to 120 fathoms, and an adult was obtained by 
the Knight Errant, in 1880, in the Farée channel, at the depth of 530 fathoms. On the 
New England coast it is a common resident of the inshore fishing grounds, where it occurs 
in great abundance, lurking among the stones, but is soon caught up by the fishermen after 
the discovery of a new bank. It occurs as far out as the 250 or 300 fathoms line. 


BROSMICULUS, Vaillant. 


Brosmiculus, VAILLANT, Exp. Sci. Tavailleur et Talisman, Poissons, 1888, 292 (type, Brosmiculus imberbis, 
Vaillant). 

A gadoid, with elongated body, a single dorsal and anal; caudal distinct; ventrals 
slender, 5-rayed. Teeth moderate, biserial in the jaws, none on the vomerines or palatines. 
No barbel. No pseudobranchi. 

This form is said by Vaillant to be near to Brosmius. 


BROSMICULUS IMBERBIS, VAILLANT. 


Brosmiculus imberbis, VAILLANT, Exp. Sci. Travailleur et Talisman, Poiss., 1888, 293. 

A Brosmiculus having its body elongate, slender, its height one-fourth of ifs length. 
Its head is twice as long as the height of the body, a little higher than broad, with an ob 
tuse, truncated muzzle, whose length is one-fourth that of the head. Mouth moderate, 
the maxillary reaching to the vertical from the center of the eye; the lower jaw slightly 
the longer. Teeth in both jaws small, conical, in 2 rows; vomer and palatine without 
teeth. Diameter of the eye one-fourth the length of the head; interorbital space three- 
tenths. No barbel. Scales simple, 81 in the lateral line, 7 above and 23 below it. Head 
completely scaly to the very extremity of the snout. 

19868—No, 2——25 
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Insertion of the dorsal fin behind the vertical from the base of the pectoral, and termi- 
nating a slight distance from the caudal. The anal begins almost in the same vertical, and 
is almost equal in length. Caudal rounded; caudal peduncle slender, somewhat elongate. 
Pectorals placed rather high, their length less than that of the head. Ventrals jugular, 
shorter than the pectorals, with slender base; second ray elongate and extending beyond 
the origin of the anal. 





BROSMICULUS IMBERBIS. 


Radial formula: D. 58; A. 58; V. 5. 

Color dull gray; light behind the head, posterior part of the back, and caudal peduncle. 
Cheeks silvery. Vertical fins deep brown; pectorals and ventrals blackish. 

Two specimens were obtained by the French explorers at station Cx, off the Cape Verde 
Islands, at a depth of 460 meters. 


Family MERLUCIIDA., 


Merluciide, ADAMS, Manual Nat. Hist., 1864, 104.—GrL1, Arr, Fam. Fish., 1872, 3. (No. 25); Century Diction- 
ary, 3719; Proc. Acad. Nat. Sci. Phila., 1884, 172. 

A family of Gadoidea, having the caudal region moderate and coniform behind. Caudal 
rays procurrent forward. Vent submedian. Frontal bones paired and excavated, with 
divergent crests, continuous from the forked occipital crest. No barbels. Suborbital bones 
moderate. Mouth terminal. Dorsal fin double, divided into a short anterior and a long pos- 
terior portion; anal fin corresponding in shape and position to the second dorsal. Ver- 
tebrae peculiarly modified, with well-developed and closely packed neural spines. Ventrals 
subjugular. Ribs wide, approximated and channeled below, or with inflated sides. 


MERLUCIUS, Rafinesque. 


Merluccius, RAFINESQUE, Caratteri di alcuni nuovi generi, ete., 1810, 26 (type Merluccius smiridus=Gadus 
merluccius, L..).—GUNTHER, Cat. Fish. Brit. Mus., tv, 344.—JORDAN and GILBERT, Bull. xvi, U. 8. Nat. 
Mus., 808. 

Stomodon, MITCHILL, Rep. Fish. N. Y., 7. 

Body elongate, covered with small deciduous scales. Head conical. Snout long, de- 
pressed. Mouth large, oblique; maxillaries extending to opposite the eyes; lower jaw 
longest. Teeth slender, in about 2 series on jaws, those of the inner row longer and 
movable; vomer with five teeth; palatines toothless. Eye rather large; edge of preopercle 
free; preopercle with channel behind crest, crossed by short radiating ridges. Branchioste- 
gals 7. Gill rakers long; gill membranes not united. Ventrals well developed. 


MERLUCIUS BILINEARIS, (MircuiL1), GILL, (Figure 330.) 


Stomodon bilinearis, MITCHILL, Rep. Fishes New York, 1814, 7. 
Merlucius bilinearis, GILL, Proc. Acad. Nat. Sci., Phila., 1863, 247. 
Gadus albidus, MircutLy, Journ. Acad. Nat. Sci. Phila., 1, 409. 
Merlucius albidus, STORER, Hist. Fish. Mass., 363. 

A Merlucius, distinguished from the common hake of Europe, MW. smiridus, L., chiefly 
by the larger scales, of which there are 100 to 110 in the lateral line (about 150 in AL, smi- 
ridus), and by the smaller size of its teeth. The pectorals and ventrals are long, the 
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latter reaching three-fourths of the distance to the vent, their length about three-fifths 
that of head (a little more than half head in I. smiridus). 

Radial formula: D. 13441; A. 40. 

Color dark gray, dull silvery below; upper edge of pectoral blackish. 

The whiting, or silver hake of the eastern United States ranges from New York to 
the Gulf of St. Lawrence, where it is common, especially in the Bay of Chaleur, although 
it has been rarely observed as far north as the Strait of Belleisle. It has been found at 
considerable depths as far south as lat. 36° and 37°, as is shown in the following list of 
stations. It appears to spawn in the fall, at a depth of 80-150 fathoms, off the mouth of 
Narragansett Bay, and there is no evidence that it ever breeds except at considerable 
depths. 

Specimens were taken by the Albatross from station 2543, in 39° 58/ 15’ N. lat., 70° 42/ 
30” W. lon., at a depth of 166 fathoms; from station 2560, in 39° 48’ 10” N, lat., 71° 48/ 40” 
W. lon., at a depth of 114 fathoms; from station 2540, in 39° 58’ 20” N, lat., 70° 52’ W. lon., 
at a depth of 144 fathoms; from station 2544, in 40° 01/ 45” N. lat., 70° 24’ W. lon., at a 
depth of 131 fathoms; from station 2452, in 47° 04’ N. lat., 50° 48’ W. lon., at a depth of 89 
fathoms; from station 2422, in 37° 08’ 30’ N, lat., 74° 33/ 30’ W. lon., at a depth of 85 
fathoms; from station 2425, in 36° 20/ 24” N, lat., 74° 46’ 30” W. lon., at a depth of 119 
fathoms; from station 2260, in 40° 13/ 15” N. lat., 69° 29' 15” W. lon., at a depth of 46 
fathoms; from station 2249, in 40° 11’ N, lat., 69° 52’ W. lon., at a depth of 53 fathoms; 
from station 2538, in 39° 57/ 30” N, Jat., 70° 51/15” W. lon., at a depth of 150 fathoms; from 
station 2248, in 40° 07’ N. lat., 69° 57’ W. lon., at a depth of 67 fathoms; from station 2242, 
in 40° 15’ 30” N. lat., 70° 27’ W. lon., at a depth of 58 fathoms; from station 2537, in 39° 
56/ 45’ N, lat., 70° 50/ 30 W. lon., at a depth of 156 fathoms; from station 2536, in 39° 56/ 
15” N. lat., 70° 47/ 30” W. lon., at a depth of 157 fathoms; from station 2426, in 36° O1/ 30” 
N. lat., 74° 47/ 30” W. lon., at a depth of 93 fathoms; from station 2544, in 40° 01! 45” N, 
lat., 70° 24’ W. lon., at a depth of 151 fathoms; from station 2420, in 387° 03/ 20’ N, lat., 74° 
31’ 40” W. lon., at a depth of 104 fathoms; from station 2423, in 37° 10/15” N, lat., 74° 52! 
W. lon., at a depth of 143 fathoms; from station 2424, in 36° 41/ 37” N. lat., 74° 42/15” W. 
lon., at a depth of 85 fathoms; from station 2501, in 44° 27’ N, lat., 60° 20/15" W. lon., at 
adepth of 26 fathoms; from station 2542, in 40° 00/15” N. lat., 70° 42’ 20” W. lon., at a 
depth of 129 fathoms; Cat. No. 33398, U.S. N. M., from station 2053, in 42° 02’ N. lat., 68° 
27’ W.lon., at a depth of 105 fathoms; Cat. No. 33407, U.S. N. M., from station 2057, in 42° 
Ol N. lat., 68° 00’ 30” W. lon., at a depth of 86 fathoms; Cat. No, 33415, U.S. N. M., from 
station 2058, in 41° 57/ 30” N. lat., 67° 58’ W. lon., at a depth of 35 fathoms; from station 
2299, in 35° 40/ N, lat., 74° 51’ 30” W. lon., at a depth of 296 fathoms, and Cat. No. 32678, 
U.S. N. M.. from station 2004, in 387° 19’ 45” N. lat., 74° 26/ 06” W. lon., at a depth of 102 
fathoms. 

The Blake obtained it from station CCCXIn, in 32° 31/ 50’ N, lat., 78° 45’ W, lon., at a 
depth of 75 fathoms; from station CCCXI, in 39° 59/ 30” N, lat., 70° 12’ W. lon., at a depth 
of 143 fathoms; from station CCCXX1, in 32° 43/25” N. lat., 77° 20/ 30” W, lon., at a depth 
of 233 fathoms; and from station CCCXLIY, in 40° 01’ N, lat., 70° 58’ W. lon., at a depth of 
129 fathoms. 

Additional examples were secured by the Fish Hawk from station 945, Cat, No, 28809, 
U.S. N. M., in 39° 58’ N. lat., 71° 13’ W. lon., at a depth of 207 fathoms; Cat. No, 25790, 
U.S. N. M., from station 792, off Newport, R. I., in 18 fathoms; Cat No, 29061, U.S. N. M., 
from station 1047, in 38° 31’ N, lat., 73° 21’ W. lon., at a depth of 156 fathoms; Cat. No. 
26182, U. S. N. M., from station 895, in 39° 56’ 30” N, lat., 70° 59/ 45’ W. lon., at a depth of 
238 fathoms; Cat. No. 28826, U.S. N. M., from station 944, in 40° 01’ N, lat., 71° 14’ 50” W, 
lon., at a depth of 128 fathoms; Cat. No. 33344, U.S. N. M., from station 1197, in 40° 14’ N. 
lat., 70° 29 15 W. lon., at a depth of 62 fathoms; Cat. No. 28974, U.S. N, M., from station 
1038, in 39° 58’ N. lat., 70° 06’ W. lon., at a depth of 146 fathoms; Cat. No, 25820, Uist 
M., from station 927, in Vineyard Sound, at a depth of 11 fathoms; Cat. N, 26725, U.S: N, 
M., from station 897, in 37° 25’ N. lat., 74° 18’ W. lon., at a depth of 1573 fathoms; and Cat. 
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No. 28857, U.S. N. M., from station 949, in 40° 03’ N. lat., 70° 31/ W. lon., at a depth of 100 
fathoms; also by the Speedwell from station 238, in 42° 30/ 30” N, lat., 70° 38’ W. lon., at a 
depth of 43 fathoms; and from station 214, off Cape Ann, Mass., in 57 fathoms. 


MERLUCIUS SMIRIDUS, (RAFINESQUE), GOODE and BEAN, 


Gadus merluccius, LINNZLUS, Syst. Nat., 1, 439. 

Merluccius smiridus, RAVINESQUE, loc. cit. - 

Merluceius vulgaris, FLEMING, et al.—GuUnTneER, Cat. Fish. Brit. Mus., 1v, 1862, 344.—VAILLANT, Exp. Sci. 
Travailleur et Talisman, 300. 

As might have been predicted from the discovery among the American species, that 
of Europe has been found to occur at considerable depths southward, The Travailleur took 
it at 306 meters in the Gulf of Gascony in 1880 (station xvit), and the Talisman off the 
coast of Soudan in 640 meters (station LXIIL), as well as in 99-118 meters, along the coast 
of Spain, and by Vinciguerra, at 600 fathoms in the Gulf of Genoa, 


Family BREGMACEROTID2. 


Bregmacerotide, G1tu, Arr. Fam, Fish., 1872, 3, (No. 22); Proc. Acad. Nat. Sci., Phila., 1884, 173; Century 
Dictionary, 1, 1889, 675. 

Gadoids having a robust caudal portion, truncate or convex behind, almost without pro- 
current caudal rays above or below; an antemedian anus; moderate suborbitals; terminal 
mouth; jugular ventrals abnormally developed; an occipital ray; a continuous dorsal fin, 
mostly confined to the caudal portion, and an anal nearly similar to the long dorsal. (@ill). 


BREGMACEROS, Thompson. 


Bregmaceros, THOMPSON, in Charlesworth’s Mag. Nat. Hist. 1840, 1v, 184.—Gtnther, Cat. Fish. Brit. Mus., 1v, 
368. 
Calloptilum, RICHARDSON, Voyage of the Sulphur, Fishes, 94, 

Body fusiform, compressed posteriorly, covered with cycloid scales of moderate size. 
Two dorsal fins; the anterior reduced to a single long ray on the occiput; the second and 
the anal much depressed in the middle, nearly divided into two; ventrals very long, com- 
posed of 5 rays, the outer of which are very elongate. Minute movable teeth round the 
margin of the mouth and on the vomer; none on the palatines. No air bladder; no pyloric 
appendages. Gillopenings very wide, the gill membranes being united below the throat, 
not attached to the isthmus. Pseudobranchize none; 7 branchiostegals.  (Giinther.) 

The type species, B. Macclellandii, Thompson, is known from the China seas, the Pacific 
near the Philippines, and the Indian Ocean. This genus has recently been added to the 
Atlantic fauna in the form of a well-marked species. 

Alcock obtained numerous young specimens of a species of Bregmaceros in the Lacca- 
dive Sea, in 95 fathoms (Alcock, Ann. and Mag. Nat. Hist., July, 1891, 29). 


BREGMACEROS ATLANTICUS, GoopeE and Bean. (Figure 331). 


Bregmaceros atlanticus, GOODE and BEAN, Bull. Mus. Comp. Zo6él., xu, 165. 

The species agree very closely with B. Macelellandii, Thompson, from which, however, 
it differs in the lesser number of rays in the first anal, and in the greater height of the 
vertical fins (judging from figures). 

The type (Cy) is 46 millimeters long to base of caudal. Form compressed, moderately 
elongate. Body height (6 millimeters) 72 in its length. Interorbital area convex, its width 
(24 millimeters) greater than diameter of eye (2 millimeters), which is 4 in length of head 
(8 millimeters). Length of head 5% in total. Jaws even in front. 

Maxilla reaches to vertical through middle of eye; the mandible to vertical through 
posterior margin of eye. 

Teeth on intermaxillary minute, apparently in a single series; mandibulary teeth 
biserial, the inner teeth enlarged. 

Scales large, about 10 in a transverse series, about 65 in a longitudinal series, 
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Cephalic appendage reaches nearly to base of first dorsal, its length (10 millimeters) 
43 in total. 

Distance of dorsal from snout (17 millimeters) 24 in total; that of anal the same. 

The dorsal and anal fins received in a groove formed by the scales along their bases. 

Anterior portion of second dorsal and second anal less elevated than in B. Macelellandii. 
The differentiations between the developed and undeyeloped rays of the anal are so slight 
‘that the limits of the so-called anterior and posterior sections of the fin ean not be 
determined. 

Length of the longest anal ray (22 millimeters) about 2 in body length. 

Radial formula: D. 1 + 15-16; A. 15-16 + x (7 or 8) + 21-22. 

Specimens were obtained by the Blake at the following stations: xorx, off Granada, 
90 fathoms; cx1I, off Neris, 305 fathoms; CLXXxxy, lat. 25° 33’ N., lon, 84° 21/ W., 101 
fathoms. 


Family MACRURIDZ2. 


Macruride, BONAPARTE, Nuovi Annali Sci. Nat. (857), 1838, 132; Catologo Metodico, 1876, 41.—GiUNTHER, 
Cat. Fish. Brit. Mus., tv, 390.—GILL, Arr. Fam. Fish., 1872, 3 (No. 16); Johnson’s Cyclopedia, 11, 1614; 
Proc. Acad. Nat. Sci. Phila., 1864, 174.—JorDAN and GiLBerT, Bull. xvi, U. S. Nat. Mus., 811. 

Lepidolepridw, SwWAINSON, Hist. Nat. Fish., 1839, 11, 179. 

Lepidosomatida, ADAMS, Man. Nat. Hist., 1864, 101. 

Gadoidea with body terminating in a tapering, long, and compressed tail, and covered 
by keeled or ornamented seales. Teeth villiform or cardiform, in bands in jaws. Premax- 
illary protractile. First dorsal near the head, distinct and short; second of feeble rays, 
similar to the anal, the two encompassing the tail. No differentiated caudal. Ventrals 
thoracic or jugular and of several rays. Pseudobranchive none. Air-bladder present. 


SYSTEMATIC KEY TO THE SUBFAMILIES AND GENERA. 
(After Giinther, modified and extended.) 


I. A fold of membrane of gill-cavity across terminal portion of first branchial arch. Barbel present. 4 
Pills eNO msCUGODLanChitesses 2 aa ccmwee ass clae ade ais sm a are ew cetmcic csi Macrurine 
A. Teeth in villiform bands above and below, thatof the lower jaw always broadest near the symphysis, 
and sometimes tapering into a series on the side of the jaw. 
1. Seales distinctly imbricate, without enlarged dorsal scales. 
a. Scales spinigerous. 

Mouth inferior; infraorbital ridge more or less distinct. Dorsal spine serrated... MACRURUS 
Mouth entirely at the lower side of the head, a longitudinal ridge dividing the infraorbital 

region into a vertical and subhorizontal portion. Dorsal spine smooth. 
Ca@LORHYNCHUS 


Mouth wide and lateral. 


Dorsal spine finely barbed ............- ---2-- eee ees cece cence eee cece CORYPHENOIDES 

WOTHAL SPINS) SMOOG secre yelaiara late ancigeei~ an ieee een ILYMENOCEPHALUS (= MYSTACONURUS) 

Gee SC RIES SUOO Pilea ne ee caine oo are ae oo ews wie oeeele erie scien eta asin LIONURUS 

2. Scales indistinct, the whole skin covered with villosities .......---+-.------+------ TRACHONURUS 
3. A series of enlarged scales along the base of the dorsal and anal fins ...-----.--+---- CETONURUS 


B. Intermaxillary heterodont, with an outer series of strong, widely-set teeth, and an inner villiform 
band; mandibulary teeth uniserial. 
i Worsalispine serrated 2s. 22cs222-5.08--seon- = sec ce= «sess ineiseies-s~--- += ~ocensenies sean 
Deel orsalepine GMOOUh. 522220. 42 - Saces = ak ees been aw We <6 siecle ee ines amen aewien snes 
C. Intermaxillary teeth uni- or biserial; mandibulary teeth uniserial. 
I. Dorsal origin over origin of pectoral. 

a. Ventrals short and weak, pectorals placed very high, opposite upper angle of gill-cleft; lat- 
eral line originating at upper angle of gill-cleft. Muciferous cavities wide. Dorsal 
spine smooth. Scales small, bristly..---..-----+-----+--+---+---- MALACOCEPHALUS 

2. First dorsal behind origin of pectorals. Muciferous cavities simall. 


a. Dorsals separated by a considerable space. Dorsal and anal similar in height and appear- 
NEMATONURUS 


MOSELEYA 


CHALINURA 
OPTONURUS 


b. Dorsals subecontnuous. Anal much higher than second dorsal...---------++-----++ 
D. Intermaxillary feeth villiform; mandibulary teeth uniserial. 


1. Dorsal, ventral and pectoral origins nearly in the same vertical. Pectorals very long, spatu- 
Neihart oe eee eer enie eae cee ca enncsee pentane ceceieceennecrasmesee ABYSSICOLA 
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Ws \Firstibranchialiarch tree =o. 22. 2s. cc elec sec ne cece eer secmuelceemsici mecca saeete seers Trachyrhynchine 
A. Snout elongate, pointed, 

1. A scaleless fossa on each side of the nape. Teeth in villiform bands in jaws. A row of armed 

seales at base of vertical fins anteriorly. Operculum very small. Barbel present. 
TRACHYRHYNCHUS 
2. Noscaleless fossa. Teeth biserial in upper jaw, with outer series enlarged; uniserial in lower jaw. 

No barbel. 

a. No vomerine teeth. Bones of head firm, with narrow cavities. Mouth wide, lateral. Tail 


notvery.elongate.<--.<.2t.<cceee eww ce cece ceases ee neem sec esere MACRURONUS 

b. Vomerine teeth. Bones of head soft and cavernous. Tail very long and flagelliform. Vent 

very far forward. Anal fin with a distinet elevated portion. ....STEINDACHNERIA 

B. Snout short and blunt; jaws even in front. Teeth in jaws in villiform bands. Bones of head soft 
and (cavernous: 7134 G1llses-e-tss-s eels ala se eoeloeacioneisceinmesenseeees BATHYGADUS 


MACRURUS, Bloch. 


Macrourus, BLocH, Syst. Ichth., v, 1787, 152 (type, M. rupestris, Bloch and Fabricius = M. berglax, Lacépede). 
Macrurus, GUNTHER, Cat. Fish. Brit. Mus., 1v, 390.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 811. 
Macruroplus, BLEEKER, Versl. Med. K. Akad. Wetensch., Amsterdam, vil, 369 (type, M/. serratus, Lowe). 

Snout more or less produced, and conical or triangular; mouth inferior, rather small, 
infraorbital ridge more or less distinct; teeth in villiform bans in jaws, palate toothless. 
Barbel present. Scales spinigerous, imbricated, lateral line slightly arched anteriorly. No 
scaleless fossa on side of nape. Dorsal spine serrated. Other characters in common with 
the other genera of Macrurine. 

In addition to the Atlantie forms the following have been noted elsewhere: 

Macrurus investigatoris, Alcock (Ann. and Mag. Nat. Hist., 1889 (Nov.), 391, I. Zoél. 
Investigator, 1, pl. 11, fig. 4) from Andaman Sea, 265-490 fathoms; Bay of Bengal, 193-405 
fathoms; Laccadive Sea, 188-276 fathoms. This is the common species of the Indian Ocean, 
occupying the same place which M. Bairdii fills in the Western Atlantic. 

M. semiquincunciatus, Alcock (loc. cit. 392), from the Bay of Bengal, near the Anda- 
mans, in 1380-250 fathoms, and from the Laccadive Sea, 240-276 fathoms (Aleock, Ann. and 
Mag. Nat. Hist., vir, 1891, 121). 

Macrurus Hoskynii, Aleock (Ann. and Mag. Nat. Hist., 1890, 1, 214), from the Bay of 
Bengal, off Madras, Investigator station 97, in 1,310 fathoms. This is the deepest locality 
for Macrurus yet found in the Bay of Bengal. 

Macrurus Hextii, Alcock (Ann. and Mag. Nat. Hist., 1890, 11,299), from the Arabian Sea, 
Investigator station 104, 1,000 fathoms. 

Macrurus Wood-Masoni, Alcock (loc. cit., 301). From same locality as last and in the 
Laceadive Sea, 738 fathoms. 

Macrurus Petersonii, Aleock (Ann. and Mag. Nat. Hist., vir, 1891, 121, Ill. Zool. 
Investigator, 1, 111, fig. 5), from the Laccadive Sea, in 188 to 220 fathoms. 

Macrurus brevirostris, Aleock (Ann, and Mag. Nat. Hist., 1889, 393), from the Anda- 
man Sea, 74 miles east of North Cinque Island, in 490 fathoms. 

Macrurus macrolophus, Alcock (loc. cit.), from the Andaman Sea, southeast by south 
of Ross Island, in 265 fathoms, and from the Laccadive Sea, 230 to 276 fathoms. 

Macrurus lophotes, Aleock (loc. cit., Il. Zodl. Investigator, 1, pl. 1, fig. 2), from the 
“Swatch” in the Bay of Bengal, 285 to 405 fathoms. 

Macrurus polylepis, Alcock (loc. cit.), from the Bay of Bengal, 193 and 272 fathoms. 

Macrurus rudis, Giinther (Challenger Report, xx, 131, pl. XxviI), from the Pacific, 
north of the Kermadeces, in 520 to 650 fathoms. 

Macrurus nasutus, Giinther (loc. cit., pl. Xxx, Fig. B), from off Japan, 345 to 565 fathoms, 
and from the Laceadive Sea, Investigator station 107, in 738 fathoms (Alcock, Ann. and Mag. 
Nat. Hist., vir, 1891, 121). 

Macrurus serrulatus, Giinther (Ann, and Mag. Nat. Hist., 1878, 1, 26), from northeast 
of New Zealand, in 700 fathoms. 

Macrurus asper, Giinther (Challenger Report, xxu, 137, pl. Xxxv1, fig. A), from south 
of Japan, 1,875 fathoms. 
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Macrurus carinatus, Giinther (loc. cit., pl. xxxiu, Fig. A), from near Prince Edward 
Island, in 310 fathoms. 

Macrurus stelgidolepis, Gilbert (Proc. U. 8. Nat. Mus., x11, 1890, 116), was taken by the 
Albatross off the coast of California in 267 fathoms. 


MACRURUS BERGLAX, Lackpipr. (Figure 334.) 


Macrurus berglax, LACEPEDE, Hist. Nat. Poiss.—Jorpan, Cat. Fish. N. Amer., 1887, 131. 

Macrurus Fabricii, SUNDEVAL, Vet. Akad. Handl., 1840, 6. Cotter, Norges Fiske, 1875, 123—LILLJEBORG, 
Sverig. og. Norges Fiske, 242.—Goopk and Bran, Cat. Fish. Essex Co. and Mass. Bay, 1879, 7.—Gitn- 
THER, Challenger Report, Xx11, 130. 

Macrurus rupestris, GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 390. 

Short snout, subtrihedral, pointed in front, much shorter than the large eye, which is 
one-third or two-fifths the length of the head in adultspecimens. Intermaxillary very short, 
one-half length of maxillary, and not continued beyond its expanded vertical process. The 
eye is oblong. The whole under-surface of the head below the suborbital and nasal ridge is 
naked. Axil of pectoral naked. Space between the ventrals sealed. Body scales each with a 
single strong median keel, made up of 5 or 8 spines directed backwards. Some scales, par- 
ticularly of the head, have also 2 lateral keels. There are 6 longitudinal series of scales 
between the first dorsal fin and the lateral line. The first dorsal spine indistinctly dentieu- 
lated towards the point. The length of the pectoral is nearly or quite one-half the length 
of the head. The longest spine of the dorsal is very finely serrated along its anterior 
margin, the serrations becoming obsolete near its base. Vent situated behind the origin 
of the second dorsal fin. Gill-rakers very small, tubercular; 9 to 11 on the first arch. The 
gill-:membranes broadly joined, free from the isthmus behind. 

Radial formula: D. 124124; A. 148; P. 18-19; V.8. 

This form, originally discovered on the coast of Norway, has been found abundantly as 
far south as Georges Bank, where the halibut fishermen catch it, or some closely allied 
form, on their trawls. The first specimen seen by American naturalists was picked up 
floating at the surface, off the mouth of New York Harbor. The Albatross obtained it from 
station 2528, in 41° 47’ N. lat., 65° 37/ 30’ W. lon., at a depth of 677 fathoms. Giinther 
knew it from Finmark and Greenland,as wellas from New England. He calls attention to 
remarkable individual variations in the specimens examined by him. His eritical remarks 
in this connection are of great importance. (Challenger Report, XX1, 130.) 


MACRURUS SCLERORHYNCHUS, VALENCIENNES. 


Lepidoleprus sclerorhynchus, VALENCIENNES, in Webb and Berthelot, Ichthyologie des Tes Canaries, 1836-14, 
80, pl. xiv, fig. 1. 

Macrurus sclerorhynchus, VALENCIENNES, loc. cit. —GUNTHER, Cat. Fish. Brit. Mus., rv, 394; Challenger Report, 
XXII, 1887, 133, pl. xxxu, fig. AA—VinciGuErrra, Ann. Mus. Genova, XIV, 1879, 622, pl. 1.—VAILLANT, 
Exp. Sci. Traveilleur et Talisman, 237, pl. xx1, fig. 3. 

Snout conically projecting beyond the mouth, with sharpand smooth eanthus rostralis ; 
a rough protuberance in front, and one on each side of the eanthus. Mouth rather small, 
situated at the lower side of the snout; infraorbital ridge sharp, prominent in its whole 
length. The cleft of the mouth does not extend to below the center of the eye. Teeth in 
villiform bands, in both jaws; those of the outer series of the upper jaw scarcely stronger 
than the others. Barbel short and slender. Interorbital space flat, its width being equal 
to the vertical diameter of the eye. The horizontal diameter of the eye equals the length 
of the snout, and is two-sevenths of that of the head. 

The scales arecovered with very small spinelets, which are arranged in about nine series, 
the middle series being sometimes more prominent than the others; only the terminal spine- 
lets of the central series projects sometimes beyond the margin of the scale. There are 
6 scales in a transverse series between the first dorsal spine and the lateral line. Second 
dorsal spine somewhat produced, armed in front with rather closely set barbs. The dis- 
tance between the 2 dorsal fins equals the length of the head, the snout not included. 
The outer ventral ray produced into a filament. Color, brown. 

Radial formula: D. 11; A. 95; P.17; V. 7. (Giinther.) 
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The form identified by Giinther with the Canarian species of Webb and Berthelot was 
obtained 90 miles southeast of Cape St. Vincent, at a depth of 1,090 fathoms. -He 
believes it to be the same as the Mediterranean species placed under the name by Vincigu- 
erra. The French explorers obtained 141 specimens off Morocco, Soudan, and the Canaries, 
at 500 to 2,600 fathoms. 

Macrurus smiliophorus, Vaillant (242, Pl. xx11, Fig. 1), is very close to M. sclerorhynchus, 
as may be seen by comparison of his figure with that of Vinciguerra. The differences in 
the squamation and in the form of the sagitta do not appear to be sufficiently demonstrated 
to warrant the acceptance of his species. All his specimens were obtained from the region 
region inhabited by M. sclerorhynchus, N. Atlantic, 460-1319 meters. 


MACRURUS AZQUALIS, (GUNTHER), GOODE and BEAN. 


Coryphenoides wqualis, GUNTHER, Ann, and Mag. Nat. Hist., 1878, 1, 25; Challenger Report, xx11, 1887, 134, 
Pl. xxxui, fig. C. 

Coryphanoides serratus, WYVILLE THOMSON, The Atlantic, I, 118, fig. 3. 

Coryphenoides aqualis, VAILLANT, Exp. Sei. Travailleur et Talisman, 1888, p. 228—‘‘certains individus.” 
[Dese. and fig. belong to C. sublievis, Vaillant, op. cit., p. 386.] 


Snout conical, projecting beyond the mouth, with rather obtuse and rough upper 
edge; the left of the mouth extends nearly to below the center of the eye. The teeth of 
the outer series are visibly stronger than the remainder. Barbel slender, but not so long as 
the eye. The upper profile rises rather suddenly towards the anterior dorsal spine. The 
interorbital space is flat, its width being considerably less than the diameter of the eye, 
which conspicuously exceeds the length of the snout, and is one-third or rather more 
than one-third the length of the head. The scales are equally rough over the whole 
of their surface, the spinelets being subequal in size, densely packed, but arranged in 
from 8 to 12 series, the middle series not being more prominent than the others (as is 
the case in Macrurus sclerorhynchus). The entire margin of the scale is spinous. There 
are 8 scales in a transverse series between the first dorsal and the lateral line. Second 
dorsal spine somewhat produced, armed along its anterior edge with barbs pointing 
upwards and rather closely set. The second dorsal fin commences at a distance from the 
first which is less than the length of the head. The outer ventral ray not, or but slightly, 
produced. Lower part of the head and antero-superior portion of the first dorsal black. 

1D. 12; A. 90-118; P.17; V.9. (Giinther.) 

The Challenger obtained 2 specimens, 8 to 9 inches long, Giinther’s types, from 600 
fathoms south of the coast of Portugal. The species is very close to IM. rudis, Giinther, 
from the Kermadec Islands in the Pacific. 


MACRURUS SERRATUS, Lowe. (Doubtful species.) 


Macrurus serratus, LOWE, Proc. Zool. Soc., London, 1843,’91 (‘a single specimen, which was not seen until 
it had been partly dried.”’) 


Macrurus pallide cinereo-fuscus, scaber, squamis rectinato-striatis, inermibus ecari- 
natis: capite rostroque brevibus, simplicibus (nee ccelatis nee carinatis); oculis rotundatis; 
dentibus scobinatis; pinnze dorsalis prime alte radio primo valido spinoso-serrato; ven- 
tralium in filamentum producto. 

1™ DP, 1-9; 2% D. 100 fere; A. 80-90; V.1-7v8; P.19; M. B.7. (Lowe, loc. cit.) 

The description quoted above is very indefinite: Giinther places the name of Lowe doubt- 
fully in the synonymy of M. @qualis. Itis closer, however, to M. sclerorhynchus, having a 
filament at the tip of the ventral ray. Giinther states that the form of which Wyville 
Thomson gave a figure under the name of Coryphanoides serratus was M. equalis. 


1 Voyage of the Challenger. The Atlantic, I, 118, fig. 3. ? Pelagos, 1889, 228. 
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MACRURUS BAIRDII, Goopr and Bran. (Figure 335. ) 


Macrurus Bairdii, GOODE and Bran, Amer, Journ. Sei. and Arts, x1v, 1877, 471-473 (Massachusetts Bay); Cat. 
Fish. Essex Co. and Mass. Bay, 1879,7; Bull. Mus. Comp. Zool. x1x, p.195.—Goopr, Proc. U.S. N. M., 11 
337, 475.—GUNTHER, Challenger Report, xx11, 1887, 135, Pl. xx xu, fig. B. 


Body tapering from first dorsal to tip of tail, much compressed posteriorly, its greatest 
height over origin of pectorals (0.037 meter) contained 8 times in length; its greatest width 
at the same point (0.022 meter, contained 13 times in length. 

Scales irregularly polygonal, the free portions covered with transparent, vitreous spines, 
arranged in from 10 to 12 irregular longitudinal rows. On head and upper part of body, 
in advance of first dorsal, the median row of spines is the most prominent, and presents 
the appearance of a low median keel. 

Lateral line nearly straight, formed by a smooth groove, which replaces two or three 
median rows of spines of each seale. Number of scales in lateral line, 152; 6 transverse 
rows above it and 19 or 20 rows below it, counting from vent obliquely backward. 

Greatest length of head (0.045 meter) equals distance between first and twenty-third 
anal rays, and is contained 64 times in extremelength. Greatest height at posterior mar- 
gin of orbit (0.028 meter), greater than width at same point (0.023 meter), 14 times in 
length of head. Width of interorbital area (0.012 meter) equal to length of snout (0.013 
meter) and length of maxillary (0.013 meter). Length of postorbital region (0.017 meter), 
about equal to horizontal diameter of orbit (0.016 meter). Length of operculum (0.007 
meter) about half the length of mandible (0.015 meter). 

Snout sharp, a front view presenting four ridges radiating from the tip at right angles 
to each other, the lower one being merely a fold in the skin of the under surface of the 
head. The horizontal ridges are continued into the ridges upon the suborbitals. Ridge 
extending backward from tip of snout upon top of head is lost in the interorbital space. 
Branches of the horizontal ridges are continued upon the upper margins of orbits, and 
there disappear. Nostrils immediately in front of orbit, the posterior pair much the longer. 

Mouth situated entirely on lower side of head; symphysis of lower jaw in vertical from 
anterior margin of orbit, and articulations of mandibles in vertical trom posterior margin 
of orbit; width of cleft of mouth (0.012 meter) equal to distance between symphysis of 
maxillaries and line connecting their articulations. Upper jaw protractile vertically. Barbel 
0,005 meter in length. 

Teeth conical, somewhat recurved, of nearly uniform size, arranged in villiform bands. 
Palate smooth. 

Distance of first dorsal from snout (1.057 meters) about 4 times the length of its base 
(0.014 meter), and from anterior margin of orbit equal to length of head. First spine very 
short (0.002 meter,) not much longer than the teeth of the second spine. Second spine in 
length (0.032 meter) twice horizontal diameter of orbit, stout, its anterior margin armed 
from base to tip with 15 teeth pointing upward, the uppermost slender; its length to 
tip of filament (0.03 meter) is almost equal to distance from origin of second dorsal (0.038 
meter), this tip when laid back reaching almost to second dorsal. Rays decreasing regu- 
larly in length, so that, when the fin is upright, its shape approximates that of a right- 
angled triangle, the hypothenuse of which is the second dorsal spine and its perpendicular 
side a line touching the tips of the rays. 

Length of base of second dorsal (0.204 meter) less than that of the anal, its origin 
over the thirtieth scale of lateral line. Length of longest ray (in posterior third) 0.004 
meter, which is less than length of barbel. Aili rays very feeble. Membrane scarcely 
perceptible. 

Distance of anal from snout (0.070 meter) 3! times in its length of base, its origin under 
18th scale of lateral line. Length of first ray (0.006 meter) one-half the length of tenth 
ray (0.012 meter), and 3 times the length of last ray (0.602 meter), the length of rays increas- 
ing to a point beneath anterior part of first dorsal, and thence gradual y decreasing to tip 
of tail. 


1Cat. No., U. S. National Museum, 21014. 
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Distance of pectoral from snout (0.048 meter) 4 times width of interorbital area; its 
length (0.029 meter) twice the length of mandible. Insertion above the middle of the depth 
ot the body, on a level with center of orbit, its third ray longest, its tip reaching to vertical 
from base of fourth anal ray. 

Insertion of ventral behind pectoral and almost under that of first dorsal; its distance 
from snout (0.053 meter) slightly exceeding twice its length (0.025 meter). Tip of ventral 
filament reaches to base of third anal ray. 

Radial formula: D. 1, 11, 137; A. 120; P. 15; V. 7. 

Color: Ground color, light brownish gray; under parts, silvery; belly, darker, bluish. 
Under surface of snout, pink, as is also the first dorsal except spines. Spines of dorsal, 
ventral and anterior anal rays, blackish. Throat, branchiostegal membrane and isthmus, 
rich deep violet. Sclerotic coat, green. Hyes, very dark blue. 

Spermaries well developed, but milt not mature. Individual apparently adult. 

The species was dedicated to Prof. Spencer F. Baird, and was the first deep-sea fish 
obtained by the Fish Commission or described by an American ichthyologist. It ranges 
from 150 to 1,255 fathoms. 

This species is distinguished by Giinther from his Macrurus wqualis, which it closely 
resembles, (1) by its longer snout, which is nearly equal to the diameter of the eye; and (2) 
the smaller number of the ventral rays (7). 

Numerous specimens were obtained by the Blake from station cccmiI, in 41° 34/ 30” N, 
lat., 65° 54’ 30" W. lon., at a depth of 306 fathoms; from station CCCVI, in 41° 32/ 50” N. 
lat., 65° 55’ W. lon., at a depth of 524 fathoms; from station ccctx, in 40° 11’ 40” N, lat., 
68° 22’ W. lon., at a depth of 304 fathoms; from station CCCXH, in 39° 50/ 45” N. lat., 70° 11/ 
W.lon., at a depth of 466 fathoms; from station CCCXVI, in 32° 07’ N. lat., 78° 37/ 30” W. lon., 
at a depth of 229 fathoms; from station CCOXVH, in 31° 57’ N. lat., 78° 18’ 35” W. lon., at a 
depth of 333 fathoms; from station CCCXXV, in 33° 35/ 20’ N. lat., 76° W. lon., at a depth 
of 647 fathoms; from station CCCXXVI, in 33° 42/15’ N. lat., 76° 00/ 50’ W. lon., at a depth 
of 464 fathoms; from station CCCXXIX, in 34° 39/ 40” N, lat., 75° 14’ 40” W. lon., at a depth 
of 603 fathoms; from station CCCXXXII, in 35° 45/ 30” N. lat., 74° 48’ W. lon., at a depth of 
263 fathoms; from station CCCXXXTIy, in 38° 20/ 30” N. lat., 73° 26’ 40’ W. lon., ata depth 
of 395 fathoms; from station CCCXXXVI, in 38° 21’ 50’ N, lat., 73° 32’ W. lon., at a depth of 
197 fathoms; from station CCCXXXVH, in 38° 20/ 08” N. lat., 73° 23/ 20” W. lon., at a depth 
of 740 fathoms; from station CCCXLILI, in 39° 45/ 40” N, lat., 70° 55’ W. lon., at a depth of 
732 fathoms; from station Lxxvil, off Neris; from station CCLXx1I, and from station 
CCCOXXXI in 35° 45/ 30” N, lat., 74° 48’ W. lon., at a depth of 263 fathoms. 

The Albatross secured examples from station 2396, in 28° 34’ N, lat., 86° 48’ W. lon., at a 
depth of 335 fathoms; Cat. No. 35506, U.S. N. M., from station 2178, in 39° 29/ N. lat., 72° 05/ 
15’ W. lon., at a depth of 229 fathoms; Cat. No. 35685, U. S. N. M., from station 2262, in 39° 
54! 45/7 N. lat., 62° 29/ 45’ W. lon., at a depth of 250 fathoms; Cat. No. 32656, U. S. N. M., 
from 37° 16/ 30” N. lat., 74° 26’ 36’ W. lon.; Cat. No. 32808, U. 8. N. M., from station 2014, 
in 36° 41’ 05’ N. lat., 74° 38/ 55/” W. lon., at a depth of 373 fathoms; Cat. No. 33326, U.S. 
N. M., from station 2048, in 40° 02/ 68” N. lat., 50° 30’ W. lon., at a depth of 547 fathoms; 
Cat. No. 33387, U.S. N. M., from station 2061, in 42° 10’ N. lat., 66° 47’ 45/’ W. lon., at a 
depth of 115 fathoms; Cat. No. 33397, U. S. N. M., from station 2053, in 42° 02’ N. lat., 
68° 27’ W. lon., at a depth of 105 fathoms; Cat. No. 33406, U. 8S. N. X., from station 2064, 
in 42° 25/ 40” N, lat., 66° 08/ 35/’ W. lon., at a depth of 122 fathoms; Cat. No. 33410, U.S. 
N. M., from station 2063, in 42° 23’ N. lat., 66° 23’ W. lon., at a depth of 141 fathoms; 
Cat. No. 33418, U. S. N. M., from station 2062, in 42° 17’ N. lat., 66° 37’ 15’ W. Ion., at a 
depth of 150 fathoms; Cat. No. 33450, U.S. N. M., from station 2072, in 41° 53’ N. lat., 
65° 35’ W. lon., at a depth of 858 fathoms; Cat. No. 33456, U.S. N. M., from station 2077, 
in 41° 09/ 40’ N. Jat., 66° 02/ 20’ W, lon., at a depth of 1,255 fathoms; Cat. No. 33513, 
U.S. N. M., from station 2092, in 39° 58’ 35” N. lat., 71° 00’ 30” W. lon., at a depth of 197 
fathoms; Cat. No. 35427, U.S. N. M., from station 2180, in 39° 29/ 50” N. lat., 71° 49’ 30” 
W. lon., at a depth of 523 fathoms; Cat. No, 35428, U.S. N. M., from station 2179, in 39° 
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30/10” N. lat., 71° 50’ W. lon., at a depth of 510 fathoms; Cat. No. 35430, U. S. N. M.. from 
station 2171, in 37° 59/ 30” N, lat., 73° 48’ 40" W. lon., at a depth of 444 fathoms; Cat. No. 
35432, U.S. N. M., from station 2172, in 38° 01/15’ N. lat., 73° 44’ W. lon., at a depth of 
568 fathoms; Cat. No. 35434, U.S. N. M., from station 2181, in 39° 29’ N, lat., 71° 46’ W. lon., 
at a depth of 693 fathoms; Cat. No. 35487, U.S. N. M., from station 2189, in 39° 49/ 30’ 
N. lat., 70° 26’ W. lon., at a depth of 600 fathoms; Cat. No. 35503, U. S. N. M., from station 
2176, in 39° 32! 30” N. lat., 72° 21’ 30’ W. lon., at a depth of 302 fathoms; from station 
2125, in 11° 43’ N, lat., 69° 09! 30’ W. lon., at a depth of 208 fathoms; from station 2397, 
in 28° 42’ N, lat., 86° 36’ W. lon., at a depth of 280 fathoms; from station 2546, in 39° 53/ 
30” N. lat., 70° 17’ 30" W. lon., at a depth of 538 fathoms; from station 2415, in 30° 44/ 
N. lat., 79° 26’ W. lon., at a depth of 440 fathoms; from station 2522, in 42° 20’ N. lat., 
65° 07/ 30’ W. lon., at a depth of 104 fathoms; from station 2537, in 39° 56! 45’ N, lat., 
70° 50/ 30” W. lon., at a depth of 156 fathoms; from station 2470, in 44° 47’ N, lat., 56° 33/ 
45” W. lon., at a depth of 224 fathoms; from station 2471, in 44° 34’ N. lat., 56° 41! 45” 
W. lon., at a depth of 218 fathoms; from station 2546, in 39° 53/ 30” N. lat., 70° 17/ 30” 
W. lon., at a depth of 538 fathoms; from station 2552, in 39° 47/ 07” N, lat., 70° 35’ W. lon., 
at a depth of 721 fathoms; from station 2479, in 44° 05/ 45’ N. lat., 57° 16/ 45 W. lon., at 
a depth of 129 fathoms; from station 2515, in 43° 34/ N. lat., 65° 56/30’ W. lon., at a depth 
of 134 fathoms; from station 2397, in 28° 42’ N. lat., 86° 36’ W. lon., at a depth of 280 
fathoms; from station 2547, in 39° 54’ 30” N, lat., 70° 20’ W. lon., at a depth of 390 fathoms; 
from station 2532, in 40° 34’ 30” N, lat., 66° 48’ W. lon., at a depth of 705 fathoms; from 
station 2395, in 28° 36/ 15” N. lat., 86° 50’ W. Ion., at a depth of 347 fathoms; from station 
2025, in 40° 02’ N. lat., 70° 27’ W. lon., at a depth of 239 fathoms; from station 2394, in 
28° 38! 30” N. lat., 87° 02’ W. lon., at a depth of 420 fathoms; from station 2430, in 42° 58/ 
30” N. lat., 50° 50’ W. Jon., at a depth of 179 fathoms; from station 2533, in 40° 16/30” 
N. lat., 67° 26’ 15” W. lon., at a depth of 828 fathoms; from station 2530, in 40° 53’ 30” 
N. lat., 66° 24’ W. lon., at a depth of 956 fathoms; from station 2392, in 28° 47/30’ N, lat., 
87° 27’ W. lon., at a depth of 724 fathoms; from station 2553, in 39° 48’ N, lat., 70° 36/ 
W. lon., at a depth of 551 fathoms; from station 2027, in 39° 58/25’ N. lat., 70° 37’ W. lon., 
at a depth of 198 fathoms; Cat. No. 33007, U.S. N. M., from station 2030, in 39° 29/ 45” 
N. lat., 71° 43’ W. Jon., at a depth of 588 fathoms; Cat. Nos. 33006 and 383537, U.S. N. M., 


_ from station 2028, in 39° 57/ 50” N, lat., 70° 32’ W. lon., at a depth of 209 fathoms; Cat. 
’ } ; 


No. 33008, U. S. N. M., from station 2025, in 40° 02/ N. lat., 70° 37/ W. lon., at a depth of 
239 fathoms; from station 2528, in 41° 47’ N. lat., 65° 37' 30/7 W. lon., at a depth of 
677 fathoms; from station 2186, in 39° 52/ 15” N. lat., 70° 55’ 30” W. Jon., at a depth of 
353 fathoms; from station 2532, in 40° 34/ 30’ N, lat., 66° 48’ W. lon., at a depth of 705 
fathoms; from station 2395, in 28° 36/ 15’ N, lat., 86° 50’ W. lon., at a depth of 347 fathoms; 
from station 2552, in 39° 47 07” N, lat., 70° 35’ W. lon., at. a depth of 721 fathoms; from 
station 2072, in 41° 53’ N, lat., 65° 35’ W. lon., at a depth of 858 fathoms; from station 2299, 
in 35° 40’ N. lat., 74° 51’ 30” W. lon., at a depth of 296 fathoms; from station 2476, in 44° 
28/ 50’ N, lat., 57° 10! 30” W. lon., at a depth of 200 fathoms; from station 2175, in 39° 33° 
N. lat., 72° 18’ 30” W. lon., at a depth of 452 fathoms; from station 2549, in 39° 51’ 30” 
N. lat., 70° 17/ W. lon., at a depth of 571 fathoms; from station 2554, in 39° 48/ 30’ N, lat., 
70° 40’ 30” W. lon., at a depth of 445 fathoms; from station 2416, in 31° 26’ N, lat., 79° 07 
W. lon., at a depth of 276 fathoms; from station 2262, in 39° 54! 45” N, lat., 69° 29/ 45” 
W. lon., at a depth of 250 fathoms; from station 2415, in 30° 44’ N, lat., 79° 26 W. lon., 
at a depth of 440 fathoms; from station 2110, in 35° 12’ 10” N. lat., 749 57/15” W, lon., at 
a depth of 516 fathoms; from station 2429, in 42° 55/30’ N, lat., 50° 51’ W. lon., at a depth 
of 471 fathoms; from station 2202, in 39° 38’ N. lat., 71° 39’ 45” W. lon., at a depth of 515 
fathoms; from station 2180, in 39° 29/ 50” N. lat., 71° 49/ 30 W. lon., at a depth of 526 
fathoms; from station 2469, in 44° 58/ 37” N, lat., 56° 20/ 45/" W. lon., at a depth of 201 
fathoms; from station 2461, in 45° 47’ N, lat., 54° 13/30” W. lon., at a depth of 59 fathoms; 
and from station 2262, in 39° 54/ 45” N. lat., 69° 29 45” W, lon., at a depth of 250 fathoms. 
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The Fish Hawk secured specimens from the following localities: Cat. No, 26062, U.S. 
N.M., from stations 879-880, between 39° 40/30” N. lat., 70° 54’ W. lon., and 39° 48/ 30 N, 
lat., 70° 54’ W.1on., at a depth of from 225 to 2524 fathoms; Cat. Nos. 26163, 26166, 26187, 
and 26194, U.S. N.M., from station 893, in 39° 52/ 20’ N, lat., 70° 58’ W. lon., at a depth of 272 
fathoms; Cat. Nos. 26168, 26194, 26217, and 26218, U.S. N. M., from station 894, in 39° 53’ N. 
lat., 70° 58’ 30/7 W. lon., at a depth of 365 fathoms; Cat. Nos. 26191, 26195, and 26210, U.S. 
N. M., from station 895, in 39° 56/ 30/N, lat., 70° 59/ 45/” W. lon., at a depth of 238 fathoms; 
Cat. No. 26193, U.S. N. M., from station 892, in 39° 46’ N. lat., 71° 05’ W. Jon., at a depth of 
487 fathoms; Cat. Nos. 26212, 26217, and 26218, U.S. N. M., from station 891, in 39° 46’ N. 
lat., 71° 10’ W. lon., at a depth of 480 (?) fathoms; Cat. Nos, 25924 and 26065, U.S. N. M., 
from station 870, in 40° 02/ 367 N. lat., 70° 22/ 58’’ W. lon., at a depth of 155 fathoms; Cat. 
No. 26060, U. S. N. M., from station 879, in 89° 49/ 30” N. lat., 70° 54’ W. lon., at a depth of 
225 fathoms; Cat. No. 26103, U. S. N. M., from station 881, in 39° 46/ 30’ N. lat., 70° 54’ W. 
lon., at a depth of 325 fathoms; Cat. No. 26110, U.S. N.M., from station 879, in 39° 49/ 30” 
N. lat., 70° 54’ W. lon., at a depth of 225 fathoms; Cat. No, 26126, U.S. N.M., from station 
880, in 39° 48/30” N, lat., 70° 54’ W. lon., at a depth of 3524 fathoms; Cat. No. 26198, U.S. 
N. M., from station 894, in 39° 53’ N, lat., 70° 58’ 30” W., lon., at a depth of 365 fathoms; 
Cat. No, 26734, U. S. N. M., from station 898, in 37° 24’ N, lat., 74° 17’ W. lon., at a depth 
of 300 fathoms; Cat. No, 28722, U.S. N. M., from station 925, in 39° 55’ N. lat., 70° 47’ W. 
lon., at a depth of 229 fathoms; Cat. No. 28739, U. S. N. M., from station 924, in 39° 57’ 30” 
N. lat., 70° 46’ W, lon., ata depth of 164 fathoms; Cat. No. 28773, U. 8. N. M., from station 
938, in 39° 51’ N. lat., 69° 49’ 15” W. lon., at a depth of 317 fathoms; Cat. No. 28787, U.S. 
N. M., from station 937, in 39° 49/ 25” N, lat., 69° 49’ W. lon., at a depth of 616 fathoms; 
Cat. No. 28852, U. S. N. M., from station 952, in 39° 55/ N. lat., 70° 28’ W. lon., at a depth 
of 396 fathoms; Cat. No. 28892, U. S. N. M., from station 1026, in 39° 50’ 30” N, lat., 71° 23/ 
W. lon., at a depth of 182 fathoms; Cat. No. 28896, U.S. N. M., from station 997, in 39° 42’ N, 
lat., 71° 32’ W. lon., at a depth of 335 fathoms; Cat. No. 28903, U.S. N. M., from station 999, 
in 39° 45/ 13/’ N, lat., 71° 30’ W. lon., at a depth of 266 fathoms; Cat. No. 28909, U. 8S. N. M., 
from station 1025, in 39° 49/ N. lat., 71° 25’ W. lon., at a depth of 216 fathoms; Cat. No. 
28913, U.S. N. M., from station 994, in 39° 40/ N. lat., 71° 30’ W. lon., at a depth of 368 
fathoms; Cat. No. 28931, U.S. N. M., from station 1028, in 89°57’ N, lat., 69° 17’ W. lon., at 
a depth of 410 fathoms; Cat. No. 29049, U.S. N. M., from station 1045 in 38° 35/ N. lat., 
73° 13 W. lon., at a depth of 312 fathoms; Cat. No. 29078, U.S. N. M., from station 1049, 
from 38° 28/ N, lat., 73° 22/ W. lon., at a depth of 435 fathoms; Cat. No. 31746, U. S. N. M., 
from station 1128, in Vineyard Sound, at a depth of 9 fathoms; Cat. No. 31770, U. S. N. M., 
from station 1143, in 39° 29’ N, lat., 72° 01’ W. lon., at a depth of 452 fathoms; Cat. No. 
31855, U. 8S. N. M., from station 1153, in 39° 54’ N, lat., 70°37/ W. lon., at a depth of 225 
fathoms; and Cat. No. 31880, U.S. N. M., from station 1154, in 39° 55’ 31” N, lat., 70° 39/ 
W. lon., at a depth of 193 fathoms. 


MACRURUS HOLOTRACHYS, GUNTHER. 


Macrurus holotrachys, GUNTHER, Ann. and Mag. Nat. Hist., 1878, m, 24.; Challenger Report, xxu, 00, Pl. 
XXVIII, fig. B.X— VAILLANT, Exp. Sci. Trav. et Tal., 241, pl. xxi, fig. 3. 

Snout moderately produced, as long as the eye, which is large, one-third of the length of 
the head, its vertical diameter being considerably more than the width of the interorbital 
space, Anterior edge of the snout with three rough prominences, one in the middle and 
one on each side. Mouth inferior, lower side of the head naked. Each scale with a median 
series of spinelets, and with two or more isolated spinelets besides; the medians are the 
strongest, forming with their fellows continuous longitudinal lines on the body. Upper 
and lateral portions of the head covered with irregular, rough scales; lower naked. There 
are five scales in a transverse series between the first dorsal spine and lateral line. Teeth 
of the lower jaw in a very narrow band. Distance between the two dorsal fins scarcely 
equal to the length of the base of the first. Second dorsal spine with small barbs anteriorly ; 
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outer ventral ray produced into a short filament. Distance of the vent from the isthmus 
equal to the length of the head without snout. Barbel very small. No bands or spots. 

Radial formula: D.11; A. 115; P. 21; V. 9. 

This species is known from a single specimen from off the mouth of the Rio de la Plata 
at adepth of 600 fathoms. Vaillant identifies 4 individuals, taken off Morocco in 2,115- 
2,200 meters, with this form. 

M. zaniaphorus, Vaillant (p. 245), is said by its author to resemble J, holotrachys and 
also M. sclerorhynchus. The types were in bad condition, and Vaillant seems to depend 
upon the scales for his chief diagnostic character. In the absence of a figure we hesitate to 
admit the species. 


CC@LORHYNCHUS, Giorna. 


Calorhynchus, GIORNA, Mem. Acad. Sci. Turin, xvi, 1803, 178, pl. 1, figs. 3, 4 (type, Celorhingue La Ville, L. 
celorhynchus, Risso). 

Celorhynchus (subgenus), GUNTHER, Challenger Report, xxu, 124. 

Paramacrurus, BLEEKER, Versl. Med. K. Ak. Wetensch. Amsterdam, 1874, 103 (type, Lepidoleprus australis, 
Rich). 

Oxymacrurus, BLEEKER, loc. cit. (type, M. japonicus, Schl.). 


A genus with characters of Macrurus, with teeth in villiform bands above and below, 
imbricate and spinigerous scales, mouth completely inferior and a longitudinal ridge divid- 
ing the interior region into vertical and subhorizontal portions. Dorsal spine smooth. 

Calorhynchus parallelus, Giinther (Challenger Report, Xx11, 125, pl. xxix, Fig. A) was 
taken off New Zealand, station 169, 700 fathoms; off the Kermadecs, station 170A, 630 
fathoms, and station 171, 600 fathoms; and off Japan, station 232, 345 fathoms; south of 
Japan, station 235, 565 fathoms; and also by the Investigator in the Gulf of Manaar, in 597 
fathoms. 

Celorhynchus quadricristatus, Aleock (Ann. and Mag. Nat. Hist., 1891, vir, 119, Il, 
Zool. Investigator, 1, pl. 1, fig. 1) from the Indian Ocean, station 118, 405 fathoms. 

Ceelorhynchus scaphopsis, Gilbert (Proc. U. S. Nat. Mus. xin, 1890, 115,) was taken by 
the Albatross off the coast of California in 145 fathoms. 


CQELORHYNCHUS ATLANTICUS, (Lowe), GoopeE and BEAN. 


Calorhynchus (Celorhinque La Ville) GiorNA, Mem, Accad, Imp. Turin, Xv1, 1803, 178, pl. 1, figs. 3-4. 

Lepidoleprus celorhynchus, Risso, Ichth. Nice, 1810, 200, pl. vu, fig. 22; Poissons Europe Meridionale, 111, 
1825, 244. 

Macrourus celorhynchus, Costa, Fauna Nap., 182934, pl. XxXx1x.—BONAPARTE, Fauna Italica, Pesci, 1832—41 
(with figure under name M. mysticetus); Cat. Metod., 1844, 41.—Canrsrrin1, Arch, Zodl. Anat., 11, 1862, 
373; Fauna Italica, Pesci, 159.—GtnrHrErR, Cat. Fish. Brit. Mus., 1v, 392.—VinciGuEeRRA, Ann. Mus. 
Curco, Genoa, xtv, 1879, 619 (11).— VAILLANT, Exp. Scient. Travailleur et. Talisman, 247, pl. xx1, fig. 3 
(seales).— COLLETT, Bull. Soc. Zoél. France, xv, 1890, 223. 

Macrurus (Celorhynchus) ce lorhynchus, GUNTHER, Challenger Report, XXII, 1887, 128. 

Oxycephas celorhynchus, SWAINSON, op. cit., 261. 

Macrurus atlanticus, Lowk, Proc. Zo]. Soc. London, 1839, 88.—GUNTHER, Cat, Fish. Brit. Mus., rv, 392, 

Macrwrus rupestris, LowE, Synopsis Mad. Fish., 190. 

Krohnius filamentosus, Cocco.—EMERY, Atti. Soc. Ital. Scienze Nat., Xx1, 37 (larval form). 


Giinther’s revised description is as follows: 

Snout moderately produced, angular in front, a little shorter than or equal to the eye, 
the diameter of which is one-third of the length of the head. Scales of moderate size, 
covered with minute spines, giving a granular appearance to their surface. There are five 
or six scales in a transverse series, between the first dorsal fin and the lateral line. (A 
naked space between the ventrals.) Dorsal spine smooth. Abdomen, that is, distance of 
the vent from the isthmus, equal to the length of the head without snout in specimens 
about 12 inches long. Outer ventral ray produced into a short filament. 

Radial formula: D. 10; A. 75-86; P. 20; V. 7. 

This species is very closely related to Macrurus carminatus, Goode. It was originally 
described from a specimen in the Turin Museum, probably collected by Donati on his 


1 Praya” or Lagartica do mar.”—M. fusco-cinercus, dorso vinoso, gatturis umbilico pinnisque ventralibus 
atris: squamis-scaberrimus, echinalatis, ecarinatis, inermibus: oculis maximis. (Lowe.) 
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expedition to Egypt and Arabia. It is known from the Gulf of Genoa, the sea of Nice 
(Risso), and about Sicily (Bonaparte and Déderlein); and Gasco observed two from the 
Gulf of Naples. Vaillant records it in 411-560 meters, from the Azores, and Cape Verdes, 
from off Soudan, the Bane d’Arguin, and the Gulf of Gascony. Collett obtained it from off 
Bergen, in the stomach of a codfish, and numerous specimens have been taken off the coast 
of Ireland in 250 fathoms. (Gtinther, Ann. and Mag. Nat. Hist., Dec., 1889, 417.) Vin- 
ciguerra (loc. cit., 619) thoroughly reviews its history. 


C@LORHYNCHUS CARMINATUS, Goong. (Figure 336.) 


Macrurus carminatus, Goopr, Proc. U. 8S. Nat. Mus., m1, 1880, 346, 475.—GoopE and Bran, Bull. Mus. Comp. 
Zobl., X, 196. 
Macrurus (Calorhynchus) carminatus, GUNTHER, Challenger Report, xxu, 129, pl. v, fig. 13. 

The body is less elongate and stouter than in M. Bairdii, Goode and Bean, though its 
greatest height (12.5) is, asin M. Bairdii, one-eighth of total length. The difference in 
general appearance is the ventral contour retreats less rapidly in M. carminatus. 

The scales are large, heavy, the free portions covered with long vitreous spines 
arranged in 9 or 10 rows. These scales resemble the old-fashioned wool cards. Hence 
the specific name, from carmen, a wool card. The spines are thicker and more closely set 
than in M. Bairdii, and there is no specialization of the central row. The number of scales 
in the lateral line can not be determined, though it probably does not exceed 100, but there 
are about 5 transverse rows above it and 15 or 16 below it, counting from the vent obliquely 
backward. In M. Bairdii there are 152 in the lateral line, 6 above and 19 or 20 below. 

Length of head contained a little less than 5 times in total length. Width of interor- 
bital area about equal to vertical diameter of orbit, and about one-fifth of the length of the 
head. Length of snout, horizontal diameter of eye, length of postorbital portion of head 
about equal. Length of operculum half that of snout. 

Snout long, sharp, depressed, triangular, the lower surface more nearly parallel with 
the axis of the body than in M. Bairdii. The lateral ridges are pronounced and are con- 
tained in a straight line under the eyes and upon the preopercula. Strong horizontal 
ridges continue from the supraorbital margins to the gill-openings, parallel with the 
subocular ridges. Nostrils immediately in front of the orbit. Barbel very short. 

Teeth small, conical, somewhat recurved, arranged in villiform bands. 

Distance of first dorsal from snout (23.5) about 45 times the length of its base (5), its 
distance from anterior margin of orbit much less than the length of the head. First spine 
very short, hardly perceptible above the skin. Second spine about half as long (11) as the 
head, slender, unarmed. When laid back, its tip reaches the origin of the second dorsal or 
beyond. The decrease in the length of the spines is very gradual, the sixth being nearly as 
long as the second, so that the fin is not so triangular in shape as in WM. Bairdii. 

The second dorsal begins in the perpendicular from the seventh ray of the anal. The 
anal is much higher than in M,. Bairdii, nearly equal to half the width of the interorbital 
area. 

Anal fin inserted under the eighteenth scale of the lateral line (as nearly as can be 
judged from the distorted specimen). It longest rays are as long as the width of the 
interorbital area. 

Distance of pectoral from snout equal to twice its own length (11), which is about 
equal to the length of the dorsal spine. Its insertion is below the middle of the depth of 
the body and below the level of the center of the orbit. Its tip does not reach to the 
perpendicular from the origin of the anal. 

Insertion of ventral behind pectoral and slightly in advance of the insertion of the dor- 
sal. Its distance from the snout (22) is greater than twice its length (9). Its long filament 
does not reach to the origin of the anal fin. 

Radial formula: D. 11, 80 +; A. 76 +; P.13; V.7. 

Color, silvery gray. The thick, closely-set spines are matted with oozy mud which can 
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not be removed. This is doubtless the result of the hard usage experienced in the trawl 
net. 
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The type specimen (Cat. No, 26007, U.S. N. M.), 245 millimeters in length, was taken by 
the Fish Hawk September 4, at station 871, in 40° 02/ 54” N, lat., 70° 23/ 40’ W. lon., at a 
depth of 115 fathoms. It is very similar to Lowe’s Macrurus atlanticus, and but for Giinther’s 
opinion that they are distinct, on account of the larger spines on the scales, we should 
have placed our specimens in that species. 

Numerous specimens have been obtained by the American vessels “rom 115 to 464 
fathoms, and the Challenger also collected it from the depths near the Bahamas. The 
Blake secured examples from station CCCXXT, in 32° 43/ 25” N, lat, 77° 20/30” W, lon., at 
a depth of 233 fathoms; from station CCCXXVI, in 33° 42/15” N.lat., 76° 00/507 W, lon., 
at a depth of 464 fathoms; from station Ccv, in 24° 08’ N, lat., 82° 51’ W. lon., at a depth 
of 339 fathoms; from station LXxv off Barbados, at a depth of 180 fathoms; from stations 
CCLXIX and CCLXXxII; and from station LxxIv, off Barbados, at a depth of 180 fathoms. 

Specimens were taken by the Albatross as follows: Cat. No. 52807, U.S. N. M., from 
station 2014, in 36° 41’ 05” N, lat., 74° 38/55” W. Jon., at a depth of 373 fathoms; Cat. No. 
35476, U.S. N. M., from station 2183, in 39° 57/ 45/” N, lat., 70° 56/ 30/’ W. lon., at a depth 
of 195 fathoms; Cat. No. 35478, U.S. N. M., from station 2200, in 39° 53/30” N, lat., 69° 43/20” 
W. Ion., at a depth of 148 fathoms; Cat. No. 35686, U.S. N. M., from station 2262, in 39° 54/45" 
N. lat., 69° 29/ 45” W. lon., at a depth of 250 fathoms; Cat. No. 35545, U.S. N. M., from 
station 2089, in 399° 58’ 50’ N. lat., 70° 39/ 40 W. lon., at a depth of 163 fathoms; Cat. No. 
33512, U.S. N. M., from station 2092, in 39° 58/35” N, lat., 71° 00/ 30” W, lon., at a depth 
of 197 fathoms; from station 2548, in 39° 56’ N. lat., 70° 14/ 30 W. lon., at a depth of 200 
fathoms; from station 2020, in 37° 37/50’ N, lat., 74° 15/30” W. lon., at a depth of 143 
fathoms; from station 2377, in 29° 07/30’ N. lat., 88° 08’ W. lon., at a depth of 210 fathoms ; 
from station 2402, in 28° 36’ N. lat., 85° 33/30 W. lon., at a depth of 111 fathoms; from 
station 2397, in 28° 42/ N. lat., 86° 36’ W. lon, at a depth of 280 fathoms; trom station 
2426, in 36° 01/ 30” N, lat., 74° 47/30” W. lon., at a depth of 93 fathoms; from station 2596, 
in 28° 34’ N, lat., $69 48’ W. lon., at a depth of 335 fathoms; from station 2545, in 40° 
01 N. lat., 70° 23/ 45” W. lon., at a depth of 142 fathoms; from station 2398, in 28° 45' N. 
lat., 86° 26’ W. lon., at a depth of 227 fathoms; from station 2546, in 39° 56’ N, lat., 70° 14’ 
30” W, lon., at a depth of 200 fathoms; from station 2310, in 35° 44’ N, lat., 74° SL’ W. Jon., 
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at a depth of 132 fathoms; from station 2426, in 36 COL’ 30” N. lat., 74° 47/ 30” W. lon., at 
a depth of 93 fathoms; from station 2424, in 36° 41/ 37/" N. lat., 74° 42/15” W. lon., at a 
depth of 85 fathoms; from station 2297, in 35° 38/ N, lat., 74° 53’ W. lon., at a depth of 49 
fathoms; from station 2125, in 11° 43’ N. lat., 69° 09/30’ W. lon., at a depth of 208 fathoms; 
from station 2395, in 28° 36/ 15” N, lat., 86° 50’ W. lon., at a depth of 347 fathoms; and 
from station 2264, in 387° 07/ 50 N. lat., 74° 34’ 20’” W. lon., at a depth of 167 fathoms. 

Examples were also taken by the Fish Hawk from ie following localities: Cat. Nos. 
26188 and 20%; U.S. N. M., from station 895, in 39° 56’ 30” N. lat., 70° 59’ 45” W. lon., 
at a depth of 238 fathoms; Cat. No. 26001, U. S. N. i Sons station 870, in 40° 02’ 36” N. 
lat., T0° 22’ 58” W. lon., at a depth of 155 fathoms; Cat. No. 28753, U.S. N. M., from station 
937, in 39° 49/ 25” N. lat., 69° 49’ W. Ion., at a depth of 616 fathoms; Cat. No. 28807, U.S. 
N. M., from station 945, in 39° 58’ N. lat., 71913’ W. lon., at a depth of 207 fathoms; Cat. 
No. 31775, U.S. N. M., from station 1138, in 39° 39’ N. lat., 71°54’ W. lon., at a depth of 168 
fathoms; Cat. No. 26192, U.S. N. M., from station 875, in 39° 57’ N. lat., 70° 57’ 30” W. lon., 
ata depth of 126 fathoms; Cat. No. 29054, U.S. N. M., from station 1046, in 38° 33/ N. lat., 
73° 18’ W. lon., at adepth of 104 fathoms; Cat. No. 26718, U.S. N. M., from station 897, in 
in 37° 25! N. lat., 74° 18’ W. lon., s a depth of 1574 fathoms; Cat. No. 29048, U.S. N. M., 
from weiter 1045, in 38° 35! N, lat., 73° 13’ W. lon., at a depth of 312 fatnomee Cat. 31875, 
U.S. N. M., from station 1151, a 390 58/ 30” N. lat., 70° 37’ W. lon., at a depth of 125 
fathoms; Cat. No. 28958, U. 8. N. M., from station 1032, in 39° 56’ N. lat., 69° 22’ W. lon., 
at a depth of 208 fathoms; Cat. No. 28891, U. S. N. M., from station 1026, in 39° 50/ 30” N. 
lat., 71° 23’ W. lon., at a depth of 182 fathoms; and from station 879 in 39° 49! 30’ N, lat., 
70° 54’ W. lon., at a depth of 225 fathoms. 


CALORHYNCHUS OCCA, Goopr and Bran. (Figures 332, 333, 337.) 


oe 


Macrurus occa, GOODE and BEAN, Proc. U. S. Nat. Mus., VII, Dee 595.—GUNTHER, Challenger Report, XX11, 
124 note 5. 

A species with an exceedingly elongate snout, nearly twice as long as the eye, with a 
black flap between the nostrils; with the angle of the mouth nearly reaching to the vertical 
from the posterior margin of the orbit; the head contained 34 times in total length and 
equaling twice the greatest height of body. The ridge of the head is very strong and 
continuous from the snout to the angle of the preopercle, having, also, strong supraocular 
and occipital ridges. 

Eye nearly round, its horizontal diameter 4 length of the head and equal to interor- 
bital space. 

The ventral originates under the middle of the first dorsal, and extends to the fourth 
ray of the anal. The distance from ventral origin to vent is contained 34 times in length 
of head. 

The second spine of the dorsal is weak and smooth, its length equal to postorbital part 
of head, its base slightly less than the distance between first and second dorsals. 

Squamation excessively rough, each scale bearing about 5 large spines besides many 
smaller ones, the median spine of the large series being much the largest. Five rows of 
scales between origin of dorsal and Jateral line, 19 from vent forward to lateral line and 12 
backward. 

Barbel one-fourth as long as snout. 

M. occa appears to be a near relative of C. atlanticus, and is very close also to M. 
japonicus of Vaillant (Exp. Sci. Travailleur et Talisman, Poissons, 254, pl. xx1, fig. 1), 
identified by him, without adequate grounds, with J. japonicus, Schlegel. 

This species has scales similar to those of Macrurus Fabricii, there bemg a strong 
median keel formed by a series of 3 to 5 spines, of which the last is the largest. The surface 
of each scale also contains about 4 or more lateral ridges formed by series of short spines. 
Ina much larger example, No, 37534, measuring 18 inches in length, the lateral series of 
keels have greatly increased in pumber, the individual spines have become more prominent, 
so that the median keel has become less conspicuous than in the type. In the larger spec- 
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imen referred to the nakedness of the under surface of the head is even more pronounced 
than in the smaller, in which the under surface of the head beneath the suborbital and nasal 
ridge is almost entirely naked. The intermaxilla has a very short bone similar in structure 
and dentition to that of Macrurus Fabricii, that is to say, the intermavxillary teeth are in a 
rather broad villiform band, and the outer teeth are not enlarged. The mandibulary teeth 
are in a similar broad villiform band. The mouth is entirely inferior and small. The gill 
amembranes are attached across the isthmus and are very little emarginate and not deeply 
cleft. Inthe large example the gill membrane is attached to the isthmus and not deeply 
cleft, but there is a very narrow free margin behind. 

The gill rakers are very short, tubercular, and few in number, certainly not more 
numerous than in Fabricii. In the large example only 8 little tubercles can be seen on the 
first gill arch. 

Second spine of the dorsal in the type specimen is smooth, with the exception of two 
weak spines near its tip, but in the large example there is no trace of serrations on the 
dorsal spine. 

The type specimen (Cat. No. 37334, U.S. N. M.), 450 millimeters in length, was taken 
by the Albatross from station 2396, in 28° 34/ N. lat., 86° 48’ W. lon., at a depth of 335 
fathoms. 

CCELORHYNCHUS CARIBBEUS, Gooner and Bran (Figure 338). 
Macrurus caribbaus, GOODE and Bran, Proc. U. 8. Nat. Mus., vu, 1885, 591.—GUNTHER, Challenger Report, 
XXII, 124, note 3. 

A Celorhynchus, in general appearance resembling JM. carminatus, from which it may 
be quickly distinguished by its sharper and longer snout, smaller scales, more advanced 
second dorsal, and many less prominent characters. The body is normal in shape, its greatest 
height (44 millimeters in the type specimen) contained 63 times in its total length. Scales 
moderate, strong, densely covered with minute spines, without enlarged median keel, as in 
Macrurus fabricii ; 124 in the lateral line, 6 series between origin of dorsal and lateral line, 
and 15 or 16 series from vent forward to lateral line. The length of the head (67 milli- 
meters) is contained nearly 44 times in the total length; interorbital area flat, its greatest 
width (13 millimeters) about 5 times in the length of the head. Postorbital portion of head 
(21 millimeters) contained about 3 times in its own length, and just as long as the eye, 
which is oval (its horizontal diameter 21 millimeters), and 1; as long as its vertical diam- 
eter (15 millimeters). Snout long, thin, diaphanous, with acuminate point, its general form 
resembling that of M. carminatus. The nostrils are close to the orbit, the posterior ones 
much the largest. Teeth in both jaws in villiform bands, minute. Barbel slender and 
short, its length (7 millimeters) one-third that of the eye. The maxillary extends to the ver- 
tical through the middle of the pupil. Length of upper jaw (19 millimeters) slightly more 
than 3 times in length of head. Length of mandible (26 millimeters) contained 2} times in 
length of head. The intermaxillary is a short bone as compared with the maxillary. The 
outer series of teeth in this bone and the mandible not enlarged, and the teeth not becoming 
uniserial. The gill-membrane is narrowly attached to the isthmus. Gill-rakers minute, 
tubercular, about 10 on the first arch. The suborbital ridge is very strong, and is contin- 
ued almost in a straight line by the lateral ridge of the snout. The under surface of the 
head, except the chin and branchiostegal region, is densely covered with small, spiny tuber- 
cles. There is a naked space on the under surface of the snout; it occupies almost the entire 
distance from the front of the mouth to the tip of the snout; the space is widest anteriorly, 
but its greatest width is only about one-fifth the length of the snout. The intermaxillary 
is protractile in a nearly vertical direction, and the mouth is distinetly inferior and not 
lateral. 

First dorsal with 2 spines—the first minute, the second smooth, elongate—and 8 
rays, the last double, inserted at a distance from the snout (72 millimeters) equal to one- 
fourth of the total length; the second spine (39 millimeters long) reaching the fifth ray of 
the second dorsal. The length of its base (15 millimeters) equal to three-quarters of the 
space between the two dorsals. The second dorsal begins in the perpendicular from the 
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seventh ray of the anal, and at a distance from the first dorsal (20 millimeters) about equal 
to the diameter of the eye. The longest rays are not as long as the barbel. It contains at 
least 110 rays. The anal is inserted under the interspace between the two dorsals; its 
height is equal to one-fourth the length of the head. It contains at least 110 rays. The 
pectoral is inserted in advance of the origin of the first dorsal, its length (33 millimeters) 
half that of the head. Its tip extends to the vertical from the fifth anal ray, and to about 
the seventeenth scale of the lateral line. The ventral originates under the second spine of 
the dorsal, its outer ray somewhat produced, extending slightly beyond the origin of the 
anal. The distance of the vent from the origin of the ventral equals the length of the eye. 

Color, silvery gray, with yellowish and lavender tints. 

Many specimens were obtained by the Albatross. The type is selected from a number 
obtained at station 2377, in the northern part of the Gulf of Mexico, 29° 07/ 30” N, lat., 88° 
038’ W. lon., at a depth of 210 fathoms. Its length is 290 millimeters. Others were obtained 
from station 2143, in 9° 30! 45” N. lat., 76° 25’ 30’ W., lon., at a depth of 155 fathoms; from 
station 2400, in 28° 41’ N, lat., 86° 07’ W. lon., at a depth of 169 fathoms; and from station 
2401, in 28° 38/ 30” N. lat., 85° 52’ 30’ W. lon., at a depth of 142 fathoms. 

CQ@LORHYNCHUS FASCIATUS, (GUNTHER), Goopr and Bran. 
Macrurus fasciatus, GUNTHER, Ann, and Mag. Nat. Hist., 1878, u, 24; Challenger Report, xxu, 129, pl. xxvII, 

Fig. A. 

Snout not much produced, shorter than the eye, which is very large, two-fifths of the 
length of the head, its vertical diameter being considerably more than the width of the in- 
terorbital space. Scales with from 8 to 10 subparallel keels. Upper and lateral portions 
of the head covered with small rough scales, lower naked. There are four scales in a trans- 
verse series between the first dorsal spine and lateral line; distance between the two dor- 
sal fins equal to the length of the base of the first. Anterior dorsal spine smooth. Outer 
ventral ray produced into a filament. Distance between the vent anglisthmus shorter than 
the head without snout. Barbel small. Whitish, with broad, irregular, blackish bands 
across the back. 

Radial formula: D. 12; A. 62; P.15; V.7. (Giinther.) 

The Challenger obtained it from stations 305A, 309, 809A, and 311, on the east coast of 
the southern extremity of South America, at depths of 125, 40, 140, and 245 fathoms, respec- 
tively. 

The species is closely allied to Macrurus australis, but has (1) a narrower forehead, 
(2) a larger eye, and (3) fewer keels on the scales. In the smaller and younger specimens 
the keels are fewer in number (5 to 6) and have a more divergent direction than in the larg- 
est example. 

CORYPHANOIDES, Gunner. 
Coryphanoides, GUNNER, Trondhj. Selsk. Skrift., 111, 50, pl. 11, fig. 1 (type, C. rupestris, Gunner). 
Coryphenoides (as subgenus), GUNTHER, Challenger Report, xxu, 1887, 124. 

A genus with general characters of Macrurus, but with teeth in villiform bands above 
and below, imbricate and spinigerous scales, mouth wide and lateral; snout short, oblique, 
truncated; barbel very small; anterior dorsal spine finely barbed; outer ventral ray filamen- 
tous. 

In addition to the Atlantic forms, C. altipinnis, Giinther (Challenger Report, xx11, 138, 
pl. XXx1x), was taken off Japan at depths of from 565 to 1,875 fathoms. 


CORYPHANOIDES RUPESTRIS, GuNNER. 


Fiske, 131.—GoopE and BEAN, Bull. Mus. Comp. Zool., 1888, x, No. 5, 197. 

Macrurus (Coryphanoides) rupestris, GUNTHER, Challenger Report, XXII, 1887, 138. 

Macrurus norwegicus, NILsson, Skand, Fauna, Fisk., 600, 

Macrurus Strémii, Reinnarvt, K. Dansk. Vidensk. Selsk. Afhandl., vu, 129.—GaIMARD, Voyage Skand. 
Poissons, pl. XI (magnificent figure). 


Head short, rather compressed; snout short, obliquely truncated in front; cleft of the 
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mouth wide, lateral, extending to beyond the center of the eye; intermaxillary not much 
shorter than the maxillary. Teeth in villiform bands in both jaws; barbel very small. In- 
terorbital space convex, its width being considerably more than the diameter of the eye 
which in a specimen 3 feet long is equal to the length of the snout and one-fourth of fiat 
of the head. The scales are equally rough over the whole of their surface, all the spinelets 
being directed backwards; there are 7 or 8 scales in a transverse series between the dorsal 
fin and the lateral line. Head entirely covered with small scales. Anterior dorsal spine 
armed with numerous small closely-set barbs; outer ventral ray produced into a long 
filament. Distance between the vent and isthmus two-thirds of the length of the head. 7 

Radial formula: D.10; P.19; V. 7. (Giinther.) 

Coryphenoides rupestris has 4+ 15 gill-rakers (=19). The gill membrane is entirely free 
from the isthmus behind. The intermaxilla is continued beyond its vertical process and 
extends almost as far back as the maxilla, these two bones being about equal in length. 
The last third of the intermaxilla is toothless. The intermaxillary teeth are in a very nar- 
row band, which is uniform in width, and the outer teeth are only slightly enlarged. The 
mandible has villiform teeth in a broad bunch-like band at the symphysis and becoming 
uniserial behind. The eye is nearly circular. The snout projects slightly. Gill-rakers 
longer and less tubercular in character than in M. berglav and M, acrolepis. The sub- 
orbital ridge is feebly developed and is very abruptly curved upward and narrowed in 
front of the eye where it joins the nasal ridge. In JM. berglauw and M. acrolepis the sub- 
orbital ridge is very strong and is continued almost in a straight line towards the nasal ridge. 

Specimens of this fish were taken by the Porcupine and Knight Errant between Shet- 
land and the Farées in 200-500 fathoms. A single specimen was secured by the Blake from 
station CCCVI, in 41° 32’ 50” N, lat., 65° 55’ W. lon., at a depth of 524 fathoms. The 
Albatross obtained examples from station 2552, in 40° 34/ 30’ N, lat., 669 48’ W, lon., at 
a depth of 705 fathoms; Cat. No. 35661, U.S. N. M., from station 2238, in 39° 06’ N, lat., 
72° 10’ W. lon., at a depth of 904 fathoms; Cat. No. 32657, U.S. N. M., from station 2003, 
in 87° 16’ 30” N. lat., 74° 20’ 36” W. lon., at a depth of 641 fathoms; from station 2546, 
in 39° 53’ 30’ N, lat., 70° 17’ 30’ W. lon., at a depth of 538 fathoms; from station 2549, 
in 39° 51’ 30” N, lat., 70° 17’ W. lon., at a depth of 571 fathoms; from station 2429, in 
42° 55! 30” N. lat., 50° 51’ W. lon., at a depth of 471 fathoms; from station 2078, in 41° 
11’ 30” N. lat., 66° 12’ 20” W. lon., at a depth of 499 fathoms; Cat. No. 35568, U.S. N. 
M., from station 2202, in 39° 38’ N, lat., 71° 39! 45’ W. lon., at a depth of 515 fathoms; 
from station 2528, in 41° 47’ N. lat., 65° 37’ 30” W. lon., at a depth of 677 fathoms; and 
from station 2554, in 39° 48/ 30” N, lat., 70° 40’ 30’ W. lon., at a depth of 445 fathoms; 
The Fish Hawk from station 1155, in 39° 52’ N. lat., 70 30’ W. lon., at a depth of 554 
fathoms; and Cat. No. 28943, U.S. N. M., from station 1029, in 39° 57’ 05’ N, lat., 69° 16’ 
W. lon., at a depth of 458 fathoms. A single individual (Cat. 26547, U. S. N. M.) was 
captured by the schooner G. P. Whitman off the southern part of Banquereau. 


CORYPHLENOIDES SULCATUS, Goober and BEAN. 


Coryphenoides sulcatus, GOODE and BEAN, Proc. U. 8. Nat. Mus., 1888, 596. 
Trachonurus sulcatus, GOODE and BEAN, Oceanic Ichthyology, 1893, 410. 

The body is elongate, rapidly contracted behind the abdomen, the tail long and whip- 
like; greatest hight of body (25 millimeters) 94 times in total length. 

Scales moderate, strongly armed, each with 8-10 spinelets irregularly placed, the spine- 
lets less numerous in the young, which feel bristly to the touch, separated by wide deep 
furrows (hence the specific name). More than 175 in the lateral line. Between origin of 
dorsal fin and lateral line 7; counting from the origin of the lateral line the number of scales 
in a distance equal to length of head is 33, 

Armature of head similar to that of body, but the scales upon the snout, cheeks, and 
chin have very feeble spines. Length of head (32 millimeters) 73 times in total length. 

Interorbital area nearly flat, its length (10 millimeters) equal to diameter of eye, and a 
little less than one-third length of head. Postorbital portion of head (15 millimeters) 13 
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times as long as diameter of eye. Eye circular, in larger individual its diameter less than 
width of interorbital space, 33 times in length of head. Snout short, obtuse, scarcely over- 
hanging the mouth, its length (7 millimeters) 44 times in that of head; in the larger indi- 
vidual it is 44 times in length of head. 

Nostrils somewhat above level of middle of eye, the anterior one nearly upon the dorsal 
outline, 

Teeth in upper jaw in two series, the outer series somewhat enlarged; in lower jaw in 
a single series. 

The end of the maxilla reaches to the vertical through the hind margin of pupil in the 
large specimen, to that through the front margin of the same in the type. Length of 
upper jaw, including maxilla (11 millimeters), about 5 times in length of head. Length 
of mandible (13 millimeters) equal to one-half the height of the body. Barbel (4 millime- 
ters) 24 times in diameter of eye; in the large specimen it is half as long as the eye. 

GilLrakers rudimentary; the attachment of the membrane to the first arch is very 
extensive. Pseudobranchie absent. 

First dorsal comparatively low, composed of 2 spines, the first rudimentary, the second 
elongate, smooth, and with 8-9 rays. Its insertion is immediately over that of the pectoral; 
its distance from the snout (36 millimeters) equals 12 times the length of the head; its length 
of base (7 millimeters) equal to length of snout. Its longest spine, when laid backward, 
reaches beyond origin of second dorsal, its length (15 millimeters) one-half to two-thirds 
that of the head. 

Second dorsal very low; its distance from first dorsal equal to one-third length of head; 
in the type about one-fourth. 

Anal much higher than second dorsal, yet very low, its longest ray equal in length to 
diameter of eye; its distance from snout (51 millimeters) 43 times in total length, its origin 
being nearly under that of the second dorsal. 

Pectoral inserted under origin of first dorsal, its length about one-half that of head. 

Ventral inserted behind the vertical from the end of the base of the first dorsal in the 
type. In the mutilated larger specimen it appears to be under the posterior ray of the first 
dorsal. The ventral extends to the origin of the anal, its length (10 millimeters) equaling 
diameter of eye; in large specimen 14 diameter of eye. Vent about midway between origin 
of ventrals and anal. 

Radial formula: D. 11, 8-9; A. 120; V. 7; P. 13. 

In a distance equal to length of head 32 rays were counted in the dorsal fin; in the 
anal fin 22. 

Color brown, abdomen and lower part of head in young blackish. 

The type of this species, 37335, is an individual 238 millimeters long, taken at Albatross 
station 2394, with a large specimen (about 350 millimeters) badly mutilated, from Blake 
station LXx111, off Martinique, 472 fathoms, as a collateral type. (See page 409, below.) 


CORYPHLANOIDES CARAPINUS, Goopr and BEAN. (Figure 339.) 


Coryphanoides carapinus, GOODE AND BEAN, Bull. Mus. Comp. Zool., 1883, x, No. 5, 195-198.—GUNTHER, 
Challenger Report, xx11, 1887, 139. 

The snout is acute, projecting beyond the mouth, its tip at a distance from the mouth 
equal to or greater than the diameter of the eye. The bones of the head are very soft and 
flexible, and its surface is very irregular, there being a very prominent subocular ridge, a 
prominent ridge extending from the tip of the snout to the middle of the interorbital space, 
and a curved ridge extending from the upper anterior margin of the orbit over the cavity 
containing the nostrils to a prominent point at the side of and slightly posterior to the tip 
of the snout. The barbel is two-thirds as long as the eye. The eye is contained in the head 
4 times, and the length of the head in the total length 6 times. 

The interorbital space is almost twice the diameter of the eye, and is equal to the length 
of the upper jaw. The preoperculum is crenulate. 

The upper jaw extends to the vertical through the posterior margin of the pupil; its 
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length equals half that of the head without the snout. The mandible extends behind the 
vertical through the posterior margin of the orbit; its length is contained 3 times in 
the distance from the tip of the snout to the origin of the first dorsal. The teeth are in 
villiform bands in intermaxillary and mandible; the mandibulary series uniserial in about 
the second half of its length. 

The first ray of the dorsal is very short; the second compressed anteriorly and ser- 


rated, with slender teeth closely appressed and bent upwards. Its length is equal to the 


length of the head and is greater than the height of the body. This fin is seated upon a 
humplike elevation of the back, and its base is as long as the snout. The second dorsal 
begins over the tenth or twelfth anal ray, and at a distanee from the end of the first dorsal 
equal to the length of the head without the snout. The vent is located not far behind the 
vertical from the end of the first dorsal. 

Scales 22 to 24 in a transverse series (the position of the lateral line can not be deter- 
mined, but there appear to be 4 above it); the scales are oval, membranaceous, showing 
several parallel ridges composed of small spines and rather large. Gill membrane very 
deeply cleft and attached to the isthmus. Gill-rakers short and stout, about 11 below 
the angle on the first arch. 

Radial formula: D. 11, 8+100; A. 117; V. 10. 

The Blake secured specimens from station CCCVII, in 41° 24! 45” N, lat., 65° 35/ 30 W. 
lon., at a depth of 1,242 fathoms; from station CCCXLI, in 39° 38/ 20 N, Jat., 70° 56’ W. lon., 
at a depth of 1,241 fathoms; from station CCCXXXVIII, in 38° 18/ 40" N, lat., 73° 18/ 10” W. 
lon., at a depth of 922 fathoms; and from station CCCXLI, in 39° 43’ N. lat., 70° 55! 25" W, 
lon., at a depth of 1,002 fathoms. Most of these had their tails broken off, and all of 
them were completely denuded of scales; a natural consequence of their passage in the nets 
from the ocean depths. By a happy chance two scales were found attached to the base of 
the dorsal fin of one of the larger individuals, thus enabling us to determine the general 
character of the covering of the body. 

The Albatross obtained examples from the following localities: Cat. No. 33273, U.S. 
N. M., from station 2035, in 39° 26’ 16” N, lat., 70° 02’ 37’ W. lon., at a depth of 1,362 
fathoms; Cat. No. 33314, U. S. N.M., from statioa 2052, in 39° 40/ 05’ N, lat., 69° 21/25” W, 
lon., at a depth of 1,098 fathoms; Cat. No. 33566, U.S. N. M,, from station 2096, in 39° 22! 
20” N. lat., 70° 52/ 20” W. lon., at a depth of 1,451 fathoms; Cat. Nos. 33307 and 33315, U. 
S. N. M., from station 2051, in 39° 41’ N. lat., 69° 20' 20” W. lon., at a depth of 1,106 fathoms ; 
Cat. Nos. 33395 and 33413, U. S. N. M., from station 2074, in 41° 43’ N, lat., 65° 21 50” W. 
long., at a depth of 1,309 fathoms; Cat. No. 33308, U.S. N. M., from station 2002, in 39° 40/ 
05” N. lat., 69° 21’ 25” W. lon., at a depth of 1,098 fathoms; Cat. No. 35480, U. S. N. M., 
from station 2196, in 39° 35’ N. lat., 69° 44” W. lon., at a depth of 1,230 fathoms; Cat. No. 
33583, U.S. N. M., from station 2095, in 39° 29’ N, lat., 70° 58’ 40” W. lon., at a depth of 
1,342 fathoms; Cat. No. 35516, U. S. N. M., from station 2205, in 39° 39° N. lat., 719 18! 45” 
W. lon., at a depth of 1,073 fathoms; Cat. No, 45413, U.S. N. M., from station 2182, in 39° 
25’ 30” N. lat., 719 44” W. lon., at a depth of 861 fathoms; Cat. No. 33437, U.S. N. M., from 
station 2084, in 40° 16/ 50’ N. lat., 679 05/15” W. lon., at a depth of 1,290 fathoms; Cat. No, 
33376, U.S. N. M., from station 2072, in 41° 53’ N, lat., 65° 35! W.lon., at a depth of 858 
fathoms; Cat. No. 33505, U.S. N. M.. from station 2194, in 39° 44/ 30” N. lat., 71° 04’ W. lon., 
at a depth of 1,022 fathoms; Cat. No. 35466, U.S. N.M.. from station 2195, in 39° 44’ N. lat., 
70° 03! W. lon., at a depth of 1,058 fathoms; Cat. No. 35470, U.S. N. M., from station 2562, 
in 39° 15/ 30” N. lat., 71° 25’ W. lon., at a depth of 1,434 fathoms; Cat. No. 33518, U.S. N. 
M., from station 2094, in 39° 44/ 30” N. lat., 71° 04’ W. lon., at a depth of 1,022 fathoms; Cat. 
No. 35532, U. S. N. M., from station 2008, in 39° 33’ N, lat., 719.16 15’ W. lon., at a depth 
of 1178 fathoms; from station 2564, in 29° 22/ N= lat., 719 23/ 30” W, lon., at a depth of 1,390 
fathoms; from station 2550, in 39° 44/ 30/ N, lat., 70° 30/ 45” W. lon., at a depth of 1,081 
fathoms; from station 2533, in 40° 16/30/ N, lat., 67° 20° 15” W. lon., at a depth of $28 
fathoms; from station 2532, in 40° 34! 30” N, lat., 66° 48’ W.lon., at a depth of 705 fathoms; 
from station 2530, in 40° 53’ 30” N. lat., 66° 24' W, lon., at a depth of 956 fathoms; from 
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station 2105, im 38° 47/ 20’ N, lat., 72° 37’ W.lon., at a depth of 1,091 fathoms; from station 
2102, in 38° 44’ N, lat., 72938’ W. lon., at a depth of 1,209 fathoms; from station 2116, in 35° 
45! 23 N, lat., 749 31! 25’ W. lon., at a depth of 888 fathoms; from station 2529, in 41° 03/ 
30” N. lat., 669 14/ W. lon., at a depth of 662 fathoms; and from station 2115, in 85° 49/ 30/ 
N. lat., 74° 34/ 45” W. lon., at a depth of 843 fathoms. 


HYMENOCEPHALUS, Giglioli. 


Hymenocephalus, GIGLIOLI, Pelagos, Genoa, 1884, 228 (type, H. italicus, with recognizable figure. )— VAILLANT, 

Exp. Sci. Travailleur et Talisman, 210. 

Mystaconurus (as subgenus), GUNTHER, Challenger Report, xxu, 1887, 124. 

Allied to Coryphanoides, with smooth dorsal spine, with first dorsal broad, placed 
far forward over base of pectoral; with second dorsal and anal origins nearly opposite, and 
separated by a considerable space from the vertical from the end of first dorsal; with vent 
far from ventral origin. Head large, naked, soft, and cavernous; snout abrupt, perpendic- 
ular or parabolic; mouth lateral, wide. Eye very large, orbital margin forming part of 
profile of head. Barbellong. Pectoral rather narrow (10-16 rays). Scales thin, decidu- 
ous, with fine short spines. Under parts in advance of ventral wholly or partly naked. 

Hymenocephalus heterolepis (Alcock), occurs in the Andaman Sea, off Ross Island, in 
205 to 271 fathoms, and in the Bay of Bengal, between Watts and South Sentinel Islands in 
220 to 240 fathoms (Ann. and Mag. Nat. Hist. 1889, Nov., 396.), and in the Laccadive Sea, 
188-220 fathoms. [Il]. Zo6l. Investigator, 1, pl. 111, fig. 30.] 

H. longibarbis (Giinther), was taken by the Challenger at Station 173. off Matuku, Fiji 
Islands, at the depth of 315 fathoms. 


HYMENOCEPHALUS ITALICUS, Gra@Lrio.t. 


Malacocephalus levis, MOREAU (not Lowe), Hist. Nat. Poiss. France, 1881, m1, 284, fig. 183. 

Hymenocephalus italicus, GIGLIOLL, Pelagos, 228, 1884 (without description, but with fair woodcut).—VaIL- 
LANT, Exp. Scient. Travailleur et Talisman, 127, pl. x1x, fig. 1. 

Macrurus (Mystaconurus) italicus, GUNTHER, Challenger Report, xxi, 1887, 141. 


Head deeper than broad, with vertical sides and wide muciferous cavities; snout 
obtuse, short, slightly projecting beyond the mouth, the cleft of which is oblique, anterior 
and lateral, and extending to behind the middle of the eye. Teeth in both jaws minute, 
of equal size, villiform, in narrow bands. Barbel small. Interorbital space as wide as the 
eye, the diameter of which is one-third of the length of the head, and exceeding the snout 
in length. Scales extremely thin, deciduous, spiny, of comparatively large size. Preoper- 
cular margin not serrated. Anterior dorsal spine smooth, filamentous; the distance 
between the two dorsal fins is but little more than the length of the base of the former. 
Pectoral fin about half as long as the head. Vent far behind first dorsal but close to the 
root of the ventral fins which reach it, and the outer ray of which is produced into a fila- 
ment. Anal far back. A triangular scaleless space between the ventral fins, nearly 
extending to the vent; a small round naked space, surrounded by spiny scales, in the 
middle of the preventral region. Distance between the vent and the isthmus three-fourths 
of the length of the head. Body and tail colorless; sides of the head and abdomen sil- 
very; lower parts to the vent black. (G@iinther.) 

Radial formula: D.12; P.16; V.10. 

Giinther, who examined a young specimen from Nice, 54 inches long, says that there 
can be no doubt that this is a juvenile form, and that if it were not for the dentition he 
should not hesitate to refer it to Macrurus levis, with which it agrees in several important 
characters. Moreau and Vaillant had no opportunity to examine larger specimens. The 
French expedition obtained 118 specimens at depths of 265 and 1,042 fathoms off the coast 
of Morocco, 
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HYMENOCEPHALUS GOODEI, (Ginter), Bean. (Figure 340.) 


Macrurus asper, Goopr and Bran, Bull. Mus. Comp. Zobl., x, 1883, 196-7 (name preoccupied).— JORDAN, Cat. 
Fish. N. Amer., 1885, 131. 

Macrurus Goodii, GUNTHER, Challenger Report, xx11, 1887, 136. 

Hymenocephalus Goodei, BEAN, MS. 

The relations of this species appear to be with M. Bairdii, from whieh it differs in (1) 
its longer snout, (2) the location of the vent, which is much farther back, and (3) the absence 
of keels upon any of its scales. 

The length of the specimen described is 322 millimeters. The body is much stouter 
than in M. Bairdii, its greatest height being contained 64 times in its length. The scales 
are small, strong, the free portions covered by series of small vitreous spines arranged in 
about six rows; there is no specialization of the central row, as in M. Bairdii, though the 
median spine at the margin of the scale projects most strongly and is longest, consisting of 
7or8 spines. The number of scales in the lateral line is about the same, there being about 
150; there are 7 above and 18 below the line. 

Length of head contained 52 times in total length. Width of interorbital area a little 
greater than horizontal diameter of orbit and length of operculum, and contained 44 times 
in the length of the head. Length of snout about equal to width of interorbital space and 
about one-half the postorbital portion of the head. Snout triangular, depressed, its tip in 
the axis of the body, and nearly on a level with the lower margin of the eye; its lower sur- 
face forming an angle with the body axis, about equal to that formed with same by its 
upper profile. The superior ridge is pronounced anteriorly, but ends in advance of the con- 
cavity in the interorbital space. The lateral ridgesare prominent, and continue posteriorly 
to the eye, with strong angular projections in front of the nostrils. No ridges continued from 
supraorbital region. Nostrils rather close to the eye. Barbel shorter than the eye. Tip 
of lower jaw under anterior nostril; cleft of mouth under posterior margin of orbit. The 
under surface of the head is naked, with the exception of a few minute, spiny tubercles on 
the under surface of the mandible. The suborbital ridge is very slightly developed. The 
intermaxillary is a long bone, nearly as long as the maxillary, and the mouth is Jarge. The 
teeth on the intermaxillary are in a double series, of which the outer contains much larger 
teeth than the inner. The teeth in the mandible are uniserial; the dorsal spine is strongly 
serrated. 

Distance of first dorsal from snout equal to nearly 4 times the length of its base, its 
distance from the anterior margin of the orbit equal to the length of the head. First spine 
minute; second spine strongly serrated as in M. Beirdii, nearly two-thirds the length of 
the head, and when laid down is far from reaching to the origin of the second dorsal. 
When the fin is erect, its superior margin is nearly at right angles to the plane of the back, 
and slightly convex. The distance between the two dorsals is twice the length of the base 
of the first, the second beginning in the perpendicular from the fifth ray of the anal. 

The anal is about 3 times as high as the second dorsal. The vent is under the thirtieth 
scale of the lateral line directly in advance of the anal, and at a distance from the ventral 
considerably greater than the length of that fin, in this respect differing widely from J. 
Bairdii. 

Distance of pectoral from snout slightly more than the length of the head, Its length 
is less than that of the dorsal spine, and slightly more than half its distance from the snout. 
Its insertion (upper axil) is in the middle line of the body. 

Insertion of ventral under that of pectoral, and slightly in advance of that of dorsal. 
Its first ray is not greatly prolonged, and is about half as long as the distance of the fin 
from the snout. 

The branchiostegal membrane is narrowly attached to the isthmus, leaving no free 
margin behind. The gill-rakers are very small tubercles, and there are only ten below the 
angle on the first arch. 

Radial formula: Ist D. 11, 8-9; 2nd D. 105; A. 110; P. 20; V. 10; seales 7/150/18. 

Color dark reddish brown, the spines upon the scales with a metallic luster. The young 
have 3 stellate bosses upon the snout, one at its tip, one at some distance upon each side, 
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This species belongs in the subgenus Nematonurus of Giinther. It resembles Macrurus 
affinis, from which it differs in its smaller eye (one-fifth as long as the head), and in having 
the head contained 53 times in the total length, instead of 5 times as in affinis. 

The Blake secured specimens from station CCCVIII, in 41° 25/ 45” N. lat., 65° 35’ 30’ W. 
lon., at a depth of 1,242 fathoms; from station CCCIX, in 40° 11’ 40’ N, lat., 68° 22’ W. lon., 
at a depth of 304 fathoms; and from station LXxvI, off Havana, at a depth of 154 fathoms. 
The Albatross also obtained examples from es 2564, in 39° 22! N. lat., 71° 23/ 30” W. 
lon., at a depth 1,390 fathoms; from station 2563, in 39° 18/ 30” N, lat., 71° 23’ 30” W. lon., 
at a depth of 1,422 fathoms; from station oa in 40° O1 N. lat., 67° 29/ 15” W. lon., at a 
depth of 1,234 fathoms; Aon station 2562, in 39° 15/ 30” N, lat., 71° 25’ W. lon., at a depth 
of 1,434 fathoms; Cat. No. 33392, U. 8S. N. M., from station 2074, in 41° 43/ N. lat., 65° 21/ 
50” W, lon., at a depth of 1,309 faubOmis Cat. Nos. 33274 and 33276, U.S. N. M., from sta- 
tion 2035, in 39° 26! 16” N. lat., 70° 02/37” W. Jon., at a depth of 1,309 fathoms; Cat. No. 
33302, U.S. N. M., from station 2041, in 39° 22’ 50” N. lat., 68° 25’ W. lon., at a depth of 
1,608 fathoms. 


HYMENOCEPHALUS CAVERNOSUS, Goopr and Bran. (Figure 341.) 


Bathygadus cavernosus, GOODE and BEAN, Proce. U.S. Nat. Mus., 1885, 598.—GUNTHER, Challenger Report, 
XXII, 1887, 156. 

Body stoutish, its greatest height (25 millimeters) contained 7 times in total length. 

The scales are moderate, deciduous, cycloid, with no visible armature, about 8 rows 
under the base of the first dorsal. 

Length of head (28 millimeters) about 6 in total length. The bones of the head are 
very soft and cavernous, in many places without muscular covering, spongy. Interorbital 
area doubly concave with a spinous medial ridge; its greatest width (10 millimeters) about 
24 in the length of the head. 

Postorbital portion of head (15 millimeters) about half its length, 14 as long as eye, 
which is circular, its diameter (10 millimeters) contained 2+ times in the length of the head. 

Snout broad, very obtuse, its width at nostril nearly equal to interorbital width, its 
length (6 millimeters) 4% times in that of the head. Nostrils normal. 

Teeth in both jaws in villiform bands, very small; a naked space at the symphysis of 
of the intermaxillary; vomer and palatine toothless. Gill-rakers very short, minute, and 
rather numerous; about 18 below the angle of the anterior arch. Pseudobranchie absent. 
Barbel two-fifths as long as the eye. 

First dorsal composed of 2 spines, the first of which is minute, inserted at a distance 
from the snout (28 millimeters) equal to the length of the head; the second as long as the 
head without the snout, and 10 branched rays; its base (10 millimeters) equal to diameter 
of eye. Second dorsal almost rudimentary, its rays remarkably short, about 133 in num- 
ber; its distance from the first dorsal half the length of head. 

Anal much higher than second dorsal, its distance from the snout (46 millimeters) con- 
tained about 34 times in the total length. About 27 rays in a space equal to length of 
head. Anterior rays longest, in length about three-fourths of the diameter of the eye. 

Pectoral inserted under the first branched ray of the first dorsal, its length (20 milli 
meters) equal to twice that of the eye and about two-thirds length of head. 

Ventral slightly behind the pectoral, its first ray filamentous, reaching to the base of 
the tenth anal ray; it consists of 11 rays. 

Color, gray, with silvery tints on sides; the abdomen and lips dark. 

Dr. Bean has reéxamined the types of Bathygadus cavernosus, and is convinced that 
Dr. Giinther is probably right in his statement that it belongs to the subgenus Mysta- 
conurus, but since the specimens are all young and have more rays in the ventral fin 
than the described species, it can not be referred to A. longifilis, and must be called for the 
present Hymenocephalus cavernosus. 

The following revised data are presented: D. 11, 10, 133; A. 27 rays in space equal to 
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length of head; V.11; P.15; height 7 in total; head 6. Interorbital area 2+ in head, equal 
toeye. Snout 4§ in head. Teeth in villiform bands. Gill-rakers very short, minute, about 
18 below the angle. No pseudobranchise. Barbel 24 in eye. 

The type, number 37337, is a young specimen, 162 millimeters long, obtained by the 
Albatross at station 2398, N. lat. 28° 45’, W. long. 86° 265, at a depth of 227 fathoms. 


LIONURUS, Giinther. 


Tionurus (as subgenus), GUNTHER, Challenger Report, xx1r, 124. 

A genus resembling Maerurus, but with imbricated, smooth, and flaccid seales; soft, 
cavernous bones; small eye; filamentous ventral ray; minute barbel, and projecting, pointed 
snout. A characteristic bathybial type. 

Giinther’s Macrurus microlepis, (loc. cit.) trom off Matuku, Fiji Islands, 315 fathoms, is 
provisionally referred by him to this division, though based upon immature specimens. 

LDionurus liolepis, Gilbert (Proce. U.S. Nat. Mus., xiir, 1890, 117), was taken by the 
Albatross, off the coast of California, in 693 fathoms. 


LIONURUS FILICAUDA, Ginter. (Figure 342.) 


Coryphanoides (Lionurus) filicauda, GUNTHER, Ann. and Mag. Nat. Hist., 1878; Challenger Report, xxu, 27, 
pl. xxx1Vv, fig. B. 

Snout considerably projecting beyond the mouth, pointed in the middle; it is twice as 
long as the eye, which is unusually small, only half as wide as the interorbital space. 
Mouth rather wide, extending beyond the center of the eye. Upper teeth villiform, in a 
very narrow band, those of the mandible very small, biserial. Barbel minute. Prieoper- 
culum with the angle produced backwards, broadly rounded and crenulated on the margin. 
The terminal portion of the tail is prolonged into a long filament, more slender than in 
any of the other species. Bones of the head soft. 

Scales of moderate size, thin, cycloid, and deciduous; six or seven in a transverse 
series between the first dorsal spine and the latera] line; snout and inferior half of the 
infraorbital region naked. The second dorsal spine slender, with the barbs in front very 
inconspicuous and sometimes entirely absent. The distance between the two dorsal fins ts 
less than the length of the head. The outer ventral ray produced into a short filament. 
Distance between vent and isthmus less than the length of the head. 

Head and trunk whitish, tail brownish, lower part of the head and gill-opening black. 
(Giinther.) 

Radial formula: D. 11; P. 20; V.9; Cae. pyl. 7. 

The Challenger obtained this species from the Antarctic Ocean and from the deep sea 
on both sides of the South American Continent: from station 525, at a depth of 2,650 
fathoms; from station 323, at a depth of 1,900 fathoms; from station 299, at a depth of 2,160 
fathoms; from station 158, at a depth of 1,800 fathoms; from station 157, at a depth of 1,990 
fathoms, and from station 146, at a depth of 1,375 fathoms. 

Dr. Giinther holds that this species is clearly one of those of the family which extend to 
the greatest depths, since the small eye, the soft bones, the lack of firmness in the scales, 
and the filamentous tail indicate its abyssal abode. 


TRACHONURUS, Giinther. 


Trachonurus (as subgenus), GUNTHER, Challenger Report, XXII, 1887, 124. 

A genus resembling Macrurus in form and dentition, but with incomplete squamation, 
the skin being densely studded with erect spines, strongest at the bases of the vertical 
fins, space between the vent and ventral scaleless; snout short, compressed; interorbital 
ridge obsolete; mouth small, lateral. 

In addition to the type species, I/. villosus, Giinther (Challenger Report, XXu, 142, pl. 
XXXVI, fig. B) from Japan, 345 fathoms, and the Philippines, 500 fathoms, our Malacocephalus 
sulcatus appears to belong to this group. 
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TRACHONURUS SULCATUS, Goopr and Bran. (Figure 343.) 


Coryphenoides sulcatus, GOODE and Bran, Proc. U. S. Nat. Mus., vu, 1885, 596; Oceanic Ichthyology, 403. 
Macrurus (Malacocephalus) sulcatus, GUNTHER, Challenger Report, xx11, 1887, 169. 

The type of this species, Cat. No. 37335, is an individual 238 millimeters long, taken at 
Albatross station 2394, in 420 fathoms, with a large specimen (about 350 millimeters) badly 
mutilated, from Blake station Lxx1u, off Martinique, 472 fathoms, as a collateral type. 

30dy is elongate, rapidly contracted behind the abdomen, the tail long and whip-like; 
greatest height of body (25 millimeters) 94 times in total length. 

Seales moderate, strongly armed, each with 8-10 spinelets, irregularly placed, the 
spinelets less numerous in the young, which feel bristly to the touch, separated by wide, 
deep furrows (hence the specific name); more than 175 in the lateral line. Between origin 
of dorsal fin and lateral line 7; counting from the origin of the lateral line the number of 
scales in a distance equal to length of head is 33. Between the anal and vent 21-22 
(counting forward from vent, 16 counting backward). 

Armature of head similar to that of body, but the scales upon the snout, cheeks, and 
chin have very feeble spines. 

Length of head (32 millimeters) 74 times in total length. 

Interorbital area nearly flat, its length (10 millimeters) equal to diameter of eye, and a 
little less than one-third length of head. Postorbital portion of head (15 millimeters) 14 
times as long as diameter of eye. Eye circular, in larger individual its diameter less than 
width of interorbital space, 3% times in length of head. Snout short, obtuse, scarcely over- 
hanging the mouth, its length (7 millimeters) 44 times in that of head; in the larger indi- 
vidual it is 44 times in length of head. 

Nostrils somewhat above level of middle of eye, the anterior one nearly upon the 
dorsal outline. 

Teeth, two series in upper jaw in villiform bands, in the outer series slightly enlarged; 
in lower jaw in a Single series. 

The end of the maxilla reaches to the vertical through the hind margin of pupil in the 
large specimen, to that through the front margin of the same in the type. Length of upper 
jaw, including maxilla (11 millimeters), about 3 times in length of head. Length of man- 
dible (15 millimeters) equal to one-half the height of the body. Barbel (4 millimeters) 25 
times in diameter of eye; in the large specimen it is half as long as the eye. 

Gill-rakers very small, tubercular, almost rudimentary, about 10 below angle of first 
arch; the attachment of the membrane to the first arch is very extensive, but the mem- 
branes are free from the isthmus. Pseudobranchize absent. 

First dorsal comparatively low, composed of 2 spines, the first rudimentary, the second 
elongate and smooth, and 8-9 rays. Its insertion is immediately over that of the pectoral; 
its distance from the snout (36 millimeters) equals 14 times the length of the head; its length 
of base (7 millimeters) equal to length of snout. Its longest spine, when laid backward 
reaches beyond origin of second dorsal, its length (15 millimeters) one-half to two-thirds 
that of the head. 

Second dorsal very low; its distance from first dorsal equal to one-third length of 
head; in the type about one-fourth. 

Anal much higher than second dorsal, yet very low, its longest ray equal in length to 
diameter of eye; its distance from snout (51 millimeters) 42 times in total length, its origin 
being nearly under that of the second dorsal. 

Pectoral inserted under origin of first dorsal, its length about $ that of head. 

Ventral inserted behind the vertical from the end of the base of the first dorsal in the 
type. In the mutilated larger specimen it appears to be under the posterior ray of the first 
dorsal. The ventral extends to the origin of the anal, its length (10 millimeters) equaling 
diameter of eye; in large specimen 14 diameter of eye. Vent about midway between origin 
of ventrals and anal. 

Radial formula: D. 11, 8-9; A. 120; V.7; P. 13. 
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In a distance equal to length of head 32 rays were counted in the dorsal fin: in the 
anal fin, 22. 
Color, brown; abdomen and lower part of head in young blackish. 


CETONURUS, Giinther. 
Cetonurus (as subgenus), GUNTHER, Challenger Report, xx1r, 1887, 124, 143. 


A Macrurus-like form, with immense, thick, angular head, with cavernous bones; with 
quadrate massive snout, and with trunk exceedingly short, running into a short, much 
compressed, and low tail immediately behind the vent. First dorsal with about 10 spines, 
inserted over or in advance of the origin of the pectorals; the second and longest spine 
slender, obscurely serrated. Ventrals moderate, inserted under or in advance of insertion 
of pectorals. Head with dense, flaccid skin, thickly covered with small villous scales; 
scales of body with a few long, slender, curved spines. No lateral line. A series of larger 
scales along base of second dorsal, which is weak and low. Bones thin and flexible. 

The type of this genus or subgenus is Cetonurus crassiceps, Giinther (Challenger Report, 
XXII, 143, pl. xxxvir; Ann. and Mag. Nat. Hist., 11, 1878, 25), taken by the Challenger north 
of the Kermadee Islands, in 520 fathoms. 

CETONURUS GLOBICEPS, Vartyant. (Fig. 344.) 
Macrurus globiceps, VAILLANT, La Nature, 1884, No. 560. 
Hymenocephalus globiceps, VAILLANT, Exped. Scient. Travailleur et Talisman, 214, 386. 
Hymenocephalus crassiceps, VAILLANT, op. cit., 214, pl. xx, fig. 1. 

Head and anterior part of body very large; the greatest height two-elevenths, its 
greatest thickness one-twelfth of total length. Head globular in form, its length one-fifth 
that of the body. Snout turgid, obtuse. Mouth moderate, inferior. Body greatly con- 
tracted behind the vent, which is in vertical from posterior end of first dorsal. 

Diameter of eye about one-fourth the length of the head. Width of the interorbital 
space two-fifths the length of the head. Barbel small and slender. 

Opercula covered by thick skin, only visible upon dissection. Small rough scales cov- 
ering entire head; those upon body also small, very rough; a row of much stronger ones 
along the base of the second dorsal. Lateral line not perceptible. About 200 scales in 
longitudinal row, 51 in vertical row. 

First dorsal small, its second spine slender, covered with weak serrations. Second 
dorsal low and with feeble spines, its origin separated from the end of the first dorsal by a 
space equal to twice the length of the base of the latter. Anal much higher than the second 
dorsal, its anterior rays much the longest; its origin nearly under that of the second dorsal. 
Pectorals moderate, falciform, reaching beyond origi of anal. Ventrals small, in advance 
of the pectorals. 

Radial formula: D. 11,9+2?; A. 103?; V. 10. 

The French expedition obtained 17 examples in the Gulf of Gascony at 1,600 meters, 
on the coast of Soudan at 1,139 to 1,435 meters, and off the Azores at 2,995 meters. It 
has not yet been found in the Western Atlantic. 


CHALINURA, Goode and Bean. 


Chalinura, GooDE and BrAN, Bull. Mus. Comp. Zool., x, 199. 
Chalinurus (subgenus), GUNTHER, Challenger Report, xxi, 144. 

Scales cycloid, fluted longitudinally with slightly radiating striw. Snout long, broad, 
truncate, not much produced. Mouth lateral, subterminal, very large. Head without 
prominent ridges, save the subocular ones and those upon the snout; the suborbital ridge 
is not joined to the angle of the preoperculum. Teeth in the upper jawin a villiform band, 
with those in the outer series much enlarged; those in lower jaw uniserial, large. No teeth 
on vomer or palatines. Dorsal spine serrated. Pseudobranchi:e present, but small. Gill 
rakers spiny, depressible, stout, in double series on the anterior arch. Branchiostegal 
membrane apparently free from the isthmus. Ventrals below the pectorals. Barbel present. 
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We protest against the action of English ichthyologists in changing the form of the 
generic name. It is properly and legitimately formed from Vad (a thong), and ovpé (tail). 

Chalinura fernandezianus, Giinther (Challenger Report, xxi, 145,:pl. xxxviit, fig. B) 
was obtained by the Challenger at station 300, south of Juan Fernandez, in 1,375 fathoms. 

Chalinura liocephala, Giinther (loc. cit., 145, pl. xxxvin, fig. A) was taken by the 
Challenger off Japan, in 1,875 fathoms, and in mid Pacific in 2,050 fathoms. 

Chalinura Murrayi, Giinther (loc. cit., 146, pl. Xx xtv, fig. A) was taken by the Challenger 
otf New Zealand in 1,100 fathoms. 

Chalinura serrula, Bean (Proc. U. S. Nat. Mus., x1 (No. 795), 37) was taken by the 
Albatross east of Prince of Wales Island, in 1,569 fathoms. 

Chalinura hispida, Alcock, from the Bay of Bengal, 220-240 fathoms (Ann. Mag. Nat. 
Hist., 1889, Nov., 397). 


CHALINURA SIMULA, Goopr AND BEAN. (Figure 345 ) 


Chalinura simula, GOODE and Bran, Bull. Mus. Comp. Zool., x, 199. 
Macrurus simulus, GUNTHER, Challenger Report, Xx11, 1887, 143. 

The most salient characters are (1) the very large mouth, (2) the long obtuse snout, and 
(3) the very elongate first ventral ray. 

The body is shaped much as in Coryphenoides, but is rather stout, its greatest height 
being contained 6 times inits total length. The back is somewhat gibbous in profile, the 
dorsal outline rising quite rapidly from the interorbital region to the origin of the first 
dorsal, whence it descends almost in a straight line to the end of the tail. 

The scales are rather small, but with indications, particwarly on the head, of radiating 
striew. The number of scales in the lateral line is about 150; about 8 rows between the origin 
of the dorsal and the lateral line, and 17 to 19 between that line and the origin of the anal. 

The length of the head is contained about 5 times in the totallength of the body. The 
width of the interorbital area is much greater than the long diameter of the orbit, which is 
nearly twice that of the snout. The postorbital portion of the head is about three times as 
long as the diameter of the eye. The length of the operculum is equal to half that of the 
upper jaw. The preopereulum is emarginate on its posterior limb. The orbit is nearly 
round, its diameter contained 6 times in the length of the head. The snout is broad, obtuse, 
scarcely projecting beyond the mouth; its width nearly as great at the tip as that of the 
interorbital space or as its own length. The median ridge is very prominent, gibbous in 
outline when observed laterally; the lateral ridges start out almost at a right angle with 
the median ridge, and are not continued upon the sides of the head. The suborbitals prom- 
inent, forming broad subocular ridges. No supraorbital ridges. Nostrils in front of the 
middle of the eye, and nearer to its anterior margin than to the tip of the snout. Barbel 
longer than the diameter of the eye. 

Teeth in the upper jaw in a broad villiform band, with the outer series very much 
enlarged. The lower jaw with the teeth in a single series. 

Distance of first dorsal from snout 44 times the length of its base, its distance from the 
anterior margin of the orbit about equal to the length of the head. First spine very short, 
second rather stout and with a simple serration anteriorly, the serre closely appressed 
to the spine; its length two-thirds that of head. 

The second dorsal begins at a distance from the first about equal to the length of the 
upper jaw. 

The anal is high, its average rays being about three times as long as those in the’ 
dorsal. It is inserted slightly behind the perpendicular from the last ray of the first 
dorsal. The pectoral is inserted over the base of the ventral (its rays are mutilated). The 
ventral is inserted almost under the pectoral, but very slightly in advance; its distance 
from the snout is less than the length of its longest ray, which is prolonged in a filament 
which extends to the base of the eighteenth ray of the anal fin. 





DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 413: 


Radial formula: D. 11, 9, 113; A. 118; P.20; V.9; B. vi. 

The type specimen, 458 millimeters in length, was taken by the Blake from station 
CCOVIHT, in 41° 20! 45” N lat., 65° 35’ 30” W. lon., at a depth of 1,242 fathoms. The Blake 
also secured specimens, apparently belonging to this species, from station CCCXVU, in 
31° 57’ N. lat., 78° 18/35” W. lon., at a depth of 333 fathoms; and from station Cecxxy, in 
33° 35! 20’ N. lat., 76° W. lon., at a depth of 647 fathoms. | 

The Albatross obtained examples from station 2095, in 39° 29/ N. lat., 70° 58/40 W. lon., 
at a depth of 1,542 fathoms; from station 2105, in 37° 50’ N, lat., 73° 03’ W. lon., at a depth 
of 1,395 fathoms; and Cat. No. 33280, U.S. N. M., from station 2037, in 38° 53’ N, lat., 
69° 23/30 W. lon., at a depth of 1,731 fathoms. 


CHALINURA BREVIBARBIS, Goope and Bran, n. s. 


The length of the specimen described is 345 millimeters. It is almost entirely denuded 
of scales; those that remain have about six longitudinal ridges composed of small spines as 
in the species of Macrurus. The first gill opening also is restricted as in Macrurus. The 
teeth of the upper jaw are in a villiform band with the outer series enlarged. Mandibulary 
teeth uniserial. 

The greatest height of the body (54 millimeters) equals the length of the head without 
the snout. The length of the intermaxilla is one-third the length of the head. The maxilla 
extends to below the hind margin of the orbit. The length of the mandible is nearly one- 
half that of the head, which is 68 millimeters long, being about one-fifth of the the total 
length. The barbel (8 millimeters) is two-thirds as long as the eye and one-half as long as 
the snout. The length of the eye (11 millimeters) is one-sixth the length of the head, and 
one-half the width of the interorbital space. 

The second spine of the dorsal (42 millimeters) equals the length of the postorbital 
part of the head. The ventral when extended reaches to the sixth ray of the anal. The 
distance from the ventral to the vent equals one-half the length of the head. The length of 
the pectoral equals the postorbital part of the head. 

D. 11, 8; the first 31 rays of the second dorsal occupy a space equal to the length of the 
head. Anal: the first 25 rays oceupy a space equal to the length of the head. The longest 
anal rays are nearly half as long as the pectoral. 

The interspace between the first and second dorsals is one-half of the interorbital part 
of the head. Ventral 9. Scales 5—140. 

The type of the species, Cat. No. 33453, U.S. N. M., was taken by the Albatross on 
September 4, 1883, at station 2077, in 41° 09/ 40” N. lat., 66° 02’ 20 W, lon., at a depth of 
1,255 fathoms. Examples were also obtained by the Albatross from station 2530, in 40° 
53/ 40” N. lat., 66° 24’ W. lon., at a depth of 956 fathoms; Cat. No. 33269, U.S. N. M., from 
station 2037, in 38° 53’ N. lat., 69° 23/ 30’ W. lon., at a depth 1,731 fathoms; Cat. No, 35560, 
U.S. N. M., from station 2210, in 39° 37/ 45’ N, lat., 71° 18’ 45" W. lon., at a depth of 991 
fathoms; Cat. No. 33396, U. S. N. M., from station 2077, in 41° 09’ 40” N, lat., 60° 02/ 20” 
W. lon., at a depth of 1,255 fathoms; Cat. No, 33272, U.S. N. M., from station 2035, in 39° 
26/16” N, lat., 70° 20/ 37” W. lon., at a depth of 1,362 fathoms. 


CHALINURA OCCIDENTALIS, Goopr and BEAN. 


Malacocephalus occidentalis, GOODE and Bran, Proc. U. 8. Nat. Mus., vi, 1889, 597.—GUNTHER, Challenger 
Report, xx, 1887, 154, note. 

A species which in general appearance and proportions resembles Malacocephalus 
levis, Giinther. Anal fin commencing at a distance behind the vent equal to the length 
of the snout, its distance from the origin of the ventrals being less than the distance from 
the origin of the anal, which is distinctly behind the vertical through the posterior end of 
the first dorsal. The ventrals originate under the middle of the first dorsal, and the pee- 
torals under its origin. The ventral extends to, or slightly beyond, the anal origin. The 
pectoral is as long as the head without its postorbital part. The diameter of the eye is 
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contained 24 times in the length of the head. The barbel is slightly longer than the eye. 
The snout is one-quarter as long as the head and equal to the interorbital space. 

It differs also in the serrature of the second dorsal spine, and its length, which is 
nearly equal to, if not longer than the head. In our mutilated specimens the first branched 
ray is nearly as long as the head. The gill rakers are rudimentary, there being 11 below 
the angle of the first arch. 

The types of this species are small and in very bad condition, making it difficult to 
determine the dentition with certainty, but the intermaxilla has an outer series of enlarged 
teeth and behind a villiform band of smaller teeth. The mandibulary teeth are uniserial, 
all small and unequal in size. The gill membrane is attached to the isthmus, but has a 
narrow, free margin behind. The scales are studded with minute spines, but have no 
median keel. The intermaxilla is protractile almost in a vertical direction; it is a long 
bone, being continued beyond the vertical expansion. 

D.1, 10; the long second ray coarsely serrated. 

A single specimen, 141 millimeters in length, was obtained by the Blake from station 
LXXXUI, off Granada, at a depth of 164 fathoms. The Albatross secured an individual 
from station 2474, in 44° 28/ 30’ N. lat., 57° 10/ 45” W. lon., at a depth of 133 fathoms; 
and two small specimens, 154 and 203 millimeters in length, respectively, from station 2310, 
in 35° 44’ N. lat., 74° 51’ W. lon., at a depth of 132 fathoms. 

CHALINURA LEPTOLEPIS, GUNTHER. 
Coryphenoides leptolepis, GUNTHER, Ann, and Mag. Nat. Hist., 1877, xx, 441. 
Macrurus (Chalinurus) leptolepis, GUNTHER, Challenger Report, xx, 144, pl. Xxx1. 

Head compressed. The snout is rather long, but its front projects but slightly beyond 
the mouth, which is almost anterior. The eye is comparatively small, rather more than 
one-half the length of the snout, or one-seventh the length of the head and three-fifths the 
width of the interorbital space. Mouth wide, lateral, extending to below the hind margin 
of the eye. The teeth of the outer series of the upper jaw are widely set and much stronger 
than those of the villiform band. Mandibulary teeth in a single series. Barbel as long as 
the eye. The preopereculum with the hind margin excised, and with the angle rounded 
and produced backwards, naked; its lower margin is not toothed. 

Scales thin and deciduous; most with 5 or 7 radiating keels, some, especially on the back, 
nearly or quite smooth. There are 7 scales in a transverse series between the first dorsal 
and the lateral line. Those on the gill-cover and in front of the ventral fins are quite 
smooth; the front part of the snout and the lower half of the infraorbital region scaleless. 
Second dorsal spine slightly produced, with barbs in front, which are rather distantly 
arranged. The second dorsal fin commences at a short distance behind the first. The outer 
ventral ray produced into a long filament. Distance between vent and isthmus equal to 
the length of the head. 

Radial formula: D. 19; P.18; V. 9. 

A single specimen was obtained by the Challenger off the coast of Brazil in 350 fathoms. 


OPTONURUS, Ginrurr. 


Optonurus (as subgenus), GUNTHER, Challenger Report, xx, 147. 


A genus or subgenus of Macrurida, distinguished from Chalinura chiefly by the absence 
of denticulations from the first dorsal spine. The only species assigned by Giinther to this 
group is O. denticulatus (Richardson), which occurs in moderately deep water off the coasts 
of South Australia and New Zealand. The Challenger obtained it off New Zealand ata 
depth of 275 fathoms, and off the Kermadees, in 520 fathoms. 


MALACOCEPHALUS, Giinther. 


Malacocephalus, GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 396; Challenger Report, xx, 124, 148 (type, M. 
levis, Lowe). 


Intermaxillary teeth biserial, mandibulary teeth uniserial. Mouth lateral; snout short, 
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obtuse. Head without prominent ridges, with wide muciferous cavities. Dorsal fin planted 
over origin of pectorals, its longest spine smooth. Pectorals placed high, opposite upper 
angle of gill cleft. Scales small, bristly. Lateral line originating at upper angle of gill 
cleft. 

Malacocephalus occurs in the northeastern, southeastern, and southwestern Atlantic, 
the Mediterranean and the Bay of Bengal. 

The Macrurus macrochir assigned here by Dr. Giinther does not appear to us to be con- 
generic with Malacocephalus levis. We have therefore proposed for it a new genus under 
the name Abyssicola, the diagnostic characters of which are given on page 417. 


MALACOCEPHALUS LEVIS, (Lowe), GUNTHER. 


Macrurus levis, LOw®, Proc. Zobl. Soc., London, 1843, 92. ! 

Macrurus (Malacocephalus) levis, GUNTHER, Challenger Report, xx, 1887, 148, pl. xxxrx, fig. B; Ann. and 
Mag. Nat. Hist., Dec., 1889, 418.—AtLcock, Ann. and Mag. Nat. Hist., 1889, 398. 

Malacocephalus levis, GUNTHER, Cat. Fish. Brit. Mus., tv, 397.—LUTKEN, Vid. Meddel. Nat. Poren., Kjobenhayn, 
1872, 1.—MoreEav, Hist. Nat. Poiss., France, m1, 284. 

Head compressed, with vertical sides; muciferous cavities wide. Snout obtusely coni- 
eal, slightly projecting beyond the mouth, the cleft of which is oblique, anterior and lateral, 
and extending somewhat behind the middle of the eye. Teeth of the upper jaw biserial, 
those of the outer series much stronger than the inner; mandibulary teeth uniserial. Bar- 
bel shorter than the eye. The interorbital space flat, its width being equal to or less than 
the diameter of the eye, which is large, longer than the snout, and one-third or two-sevenths 
of the length of the head. Scales very small, much deeper than long, covered with short 
minute bristles. Praoperculum with the posterior margin slightly excised above the angle, 
and with the lower margin not serrated. The entire head is covered with minute, rough 
scales. Anterior dorsal spine smooth. Pectoral fin about two-thirds of the length of the 
head. The vent (Fig. ) is close to the root of the ventrals, which reach beyond it; it lies 
at the end of an oval scaleless depression, and there is another triangular sealeless space 
between the roots of the ventrals. Distance between the vent and the isthmus two-thirds 
of the length of the head. 

Brownish above, sides silvery; axil, ventrals and the region in front of them black; 
branchial cavity partly black, inside of the mouth white. (@iinther.) 

Radial formula: D. 18-14; P.17; V. 9. 

The type, 16 inches long, obtained by Lowe at Madeira, is in the British Museum, where 
it was examined by us in 1883. Liitken has found the species on the coast of Denmark, 
and Giinther records its capture southwest of Ireland in 250 fathoms and in the Medi- 
terranean. The Challenger obtained a single specimen off the coast of Pernambuco (station 
122) in 350 fathoms. The Investigator obtained a form supposed by Aleock to be identical 
with this in the Andaman Sea in 265 fathoms, and in the Laccadive Sea in 188-220 fathoms, 
It has not yet been observed in the northwestern Atlantic. 

Giinther’s revised diagnosis is given above. 


MALACOCEPHALUS OCCIDENTALIS, Goode and Bean. (Doubtful species). 


Malacocephalus occidentalis, GOODE and BEAN, Proe. U. 8. Nat. Mus., 1885, 598. 

Small specimens, 37336, in imperfect condition were obtained from Albatross station 
2310, north latitude 35° 44’, west longitude 74° 51’ (length 154 millimeters and 203 milli- 
meters), at a depth of 152 fathoms, and from Blake station LXXXIII1, off Granada, at a 
depth of 164 fathoms (length 141 millimeters). They correspond in the main with Giin- 
ther’s full description of Malacocephalus levis, but differ in the position of the vent, the 
ventrals, and the anal fin; the latter commencing at a distance behind the vent equal to 





' Macrurus levis. M. pallidus, griseus, Incidus, levigatus lissinis areolato-scaber, inermis; squamus 


inconspicuis minutis; capite rostroque acuto abbreviatis, simplicibus (nec colatis nec carinatis) ; oculis 
rotundatis; dentibus in maxilla inferiore validis, uniseriatis; pinnie dorsalis prime radio primo inerui. 
1D. 14-9; 2.D. et. A. 8; P. 15; V.1+7. 
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the length of the snout, its distance from the origin of the ventrals being less than the 
distance from the origin of the anal, which is distinctly behind the vertical through the 
posterior end of the first dorsal. 

The ventrals originate under the middle of the first dorsal, and the pectorals under 
its origin. The ventral extends to, or slightly beyond, the anal origin. The pectoral is as 
long as the head without its postorbital part. The diameter of the eye is contained 24 
times in the length of the head. The barbel is slightly longer than the eye. The snout is 
tas long as the head and equal to the interorbital space. . 

It differs also in the serrature of the second dorsal spine, and its length, which is 
nearly equal to, if not longer than, the head. In our mutilated specimens the first 
branched ray is nearly as long as the head. The gill-rakers are rudimentary, there being 
11 below the angle of the arch. 


NEMATONURUS, Giinther. (Figure 346.) 


Nematonurus (subgenus), GUNTHER, Challenger Report, Xx11, 124, 150. 

Maerurid fishes, with comparatively short, thick, fusiform body; short, globular head; 
very obtusely rounded snout, and with eye close to profile. Mouth entirely inferior, but 
not far from tip of snout. Teeth uniserial in the jaws. Branchial opening very wide, the 
branchiostegal membrane adhering slightly (in NV. gigas) to the isthmus. Head entirely 
covered with large spinigerous scales, like those upon the body. Muciferous cavities not 
greatly enlarged. Lateral line originating at a distance from gill-opening, usually above 
it. Pectorals placed medially, below upper angle of gill-cleft. Ventrals stout, with outer 
ray filamentous. Dorsal origin behind that of pectoral, its longest spine serrated (though 
but slightly in V. gigas). A considerable space between the two dorsals. Second dorsal 
and anal not very unlike in height, the anal being somewhat further forward. 

Three species appear to belong clearly to this group; N. armatus (Hector), from the 
South and Middle Pacific, 400-2,425 fathoms (Challenger Report, xx11, 150, pl. XL,fig. A); 
N. affinis (Giinther), from the east coast of South America, 1,900 fathoms; and NV. gigas 
(Vaillant), from the North Atlantic, 2,082-2,128 fathoms. 

Nematonurus is a thoroughly characteristic bathybial genus. 


NEMATONURUS GIGAS, (VarLLaAntr), GOODE and BEAN, 
Coryphanoides gigas, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 232, pl. xx, fig. 2. 

Height of body one-sixth of its length; its thickness one-eighth, being stout, com- 
paratively short, and, like the head and snout, inflated. Length of head about equal to 
height of body. Mouth large, inferior, under the eye. Teeth in jaws in a single row, 
simple, conical, about 20 to 25 on each side of either jaw. Eye close to profile, its diameter 
one-fifth the length of the head, and a little less than width of interorbital space, which is 
one-fourth of head. Length of barbel equal to diameter of eye, which is about equal to the 
length of the snout. Scales strongly spinigerous, with spines arranged in radiating rows. 
Nine above and thirty-four rows below lateral line, which contains 138 scales. Head 
covered with rough seales like those on the body. Limb of preoperculum concave. 

First dorsal placed comparatively far back, without elevation of the dorsal outline at 
its base; its second spine almost smooth, but with a few rugosities near its tip; its height 
equal to about half that of the body. Distance of second dorsal from first equal to 24 times 
the length of the base of the latter and a little less than the length of the head. Origin of 
anal nearly under middle of interspace between dorsals. Its height similar to that of 
second dorsal. Pectorals rather strong, with outer ray somewhat produced. Ventrals 
slightly behind root of pectoral, far in front of origin of dorsal, rather strong, with outer 
ray produced. 

Color gray; branchiostegal membrane and fins brownish. 

DF 10SE Si. AC 107s) V.20. 

Twe specimens were obtained by the French expedition between the Azores and the 
French coast in 4,165 and 4,255 meters. 
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MOSELEYA, Goode and Bean, n. g. (Figure 347.) 


Macrurids, having the dorsal sub-continuous; the anal much higher than the second 
dorsal. Head and snout long, Gadus-like; mouth large, lateral, subterminal. Scales small, 
not spinigerous, but with about five feeble radiating keels. Ventrals in advance of pecto 
rals. Vent far forward, almost under last rays of first dorsal. Pectorals and ventrals 
strong, falciform, the outer ray of each prolonged, that of the ventral exceedingly. Dorsal 
spine feebly serrate. Barbel minute. i 

This genus is proposed for the reception of Macrurus longifilis, Giinther (Ann. and 
Mag. Nat. Hist., 1877, xx, 439; Challenger Report, xxi, 1887, 151, pl. XXXV), a Species 
obtained by the Challenger at station 235, south of Yeddo, Japan, at a depth of 565 fathoms. 
The type is 28 inches long, and is admirably figured in the Challenger Report. 

The genus is named in honor of Professor Henry N. Moseley, F. R. S., of Oxford 
University, whose contributions to natural history while naturalist of H. M.S. Challenger, 
we desire to commemorate. 


ABYSSICOLA, Goode and Bean, n. g. 


Macrurids with villiform intermaxillary teeth, uniserial mandibulary teeth. Dorsal, ven- 
tral, and pectoral origins nearly in the same vertical; pectoral very long, spatulate. Dorsal 
fins separated by a considerable interval. Snout produced, tetrahedral. Interorbital space 
flat, wide. Mouth wide, lateral; the intermaxillary shorter than maxillary. 

This genus is based upon Macrurus macrochir, Giinther, obtained by the Challenger at 
station 232, on the Hyalonema ground off Inosima, Japan, at a depth of 345 fathoms (Giin- 
ther, Ann. and Mag. Nat. Hist., 1877, xx, 438; Challenger Report, xxu, 1887, 148, pl. xx1x, 
fig. B). The type, which was 274 inches long, is admirably figured in the Challenger 
Report (Figure 348), ; 

; TRACHYRHYNCHUS, Giorna. 


Trachyrincus, GIORNA, Mem. Accad. Imp. Turin, Xvi, 178, 1803. 

Trachyrhynchus, GUNTHER, Challenger Report, Xx, 1887, 152. 

Lepidoleprus, Risso, Ichth. Nice, 1810, 197 (type, L. trachyrincus, Risso). 

Oxycephas, RAFINESQUE, Indice d’Ittiol. Siciliana, 1810 (type, O. scabrus, Ra¥.=L. trachyrhincus, Risso). 
Lepidosoma, SwWAInson, Nat. Hist. and Class. Fish., 1858, 11, 261. 

Snout produced into a long depressed process, sharply pointed in front, and with a 
rather sharp lateral edge, which is continued in a straight line across the infraorbital region. 
Mouth horsesboe-shaped, situated at the lower side of the head. Teeth in both jaws in 
villiform bands. A barbel. A scaleless fossa on each side of the nape. The second dorsal 
fin well developed from its beginning. Scales of moderate size, more or less spinigerous; 


a series of larger scales, each armed with a projecting ridge along each side of the base of 


the anterior portions of the dorsal and anal fins. Of the gill-covers the operculum is par- 

ticularly small. Gill membranes scarcely united in front. Four gills with well-developed 

gilllamine. The first branchial arch is free and provided with short styliform gill-rakers. 

(Giinther.) 

Trachyrhynchus longirostris, Giinther, (Challenger Report, xx1r, 153, pl. Xur, fig. B), was 
taken by the Challenger Northeast of New Zealand, in 1,700 fathoms. 


TRACHYRHYNCHUS SCABRUS, (RAFINESQUE), GOODE & BEAN. (Figure 349.) 


Mysticetus auctoris, ALDROVANDUS, De Piscibus, 1638, 342. 

Trachyrincus (no specific name), Grorna, Mem. Accad. Sci., Turin, Xv1, 1805, 178, pl. 1, figs. 1, 2. 

Oxycephas scabrus, RAFINESQUE, Indice d’Ittiologia Siciliana, 1810, pl.t, figs. 1, 2. 

Lepidoleprus trachyrinchus, Risso, Ichth., Nice, 1810, 197, pl. vu, fig. 21.—Bonaparte, Catologo Metodico, 
1846, 42.—CaNESTRINI, Arch. per la Zodl., 1864, 371, pl. xu, fig. 2. 

Lepidosoma trachyrhynchus, SwAtNson, Nat. Hist. and Class. Fish., 1838, 1, 261. 

Macrwrus trachyrhynchus, GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 315.—CanrsTrINt, Fauna Italica, Pesci, 
315.—VINcIGUERRA, Ann. Mus. Genov., XIv, 617; xvi, 564; Crociere del Violante, 100.—VAILLANt, 
Exp. Sci. Travailleur et Talisman, 250, pl. xx1r (scale.).—CarELo, Peixes de Portugal, 1880, 32. 

Trachyrhynchus trachyrhynchus, GUNTHER, Challenger Report, Xx, 152, pl. XLI, tig. C. 

Snout not quite twice as long as the eye, the horizontal diameter of which is much 
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greater than the vertical, about one-fourth of the length of the head, and equal to the 
width of the interorbital space above the center of the orbit. Scales very rough, each 
with 3 or 4 acute and prominent spines; 4 series between the first dorsal fin and the lateral 
line; the crests of many of the enlarged dorsal scales are coarsely denticulated. The 
entire abdomen covered with scales. Distance of vent from the isthmus equal to that of 
the hind margin of the eye from the extremity of the snout. Barbel very small. Ventrals 
small, inserted in front of the pectoral fin, with the outer ray produced into a short filament. 
Anterior branchial arch with 22 very short, styliform gill-rakers. (Giinther.) 

This form, the Pizzune or Pesci sorici of the Sicilian fisherman, the Ralto of Cornigli- 
ano, has been found in the vicinity of Nice and Genoa, as well as about Sicily, but not as 
yet in the Adriatic. Vinciguerra states that in the Gulf of Genoa it is more abundant 
than Cewlorhynchus. With the long line at 600 fathoms, off Genoa, he obtained 16 speci- 
mens of this form and none of the other. Both are taken at sea, some miles out from 
Genoa, by the fishermen of Cornigliano, at depths of 300 fathoms or more. The French 
ships took 61 specimens off the South European and African coast in 400 to 1,400 fathoms. 

Canestrini gives a fair figure and Vinciguerra a better one. 


TRACHYRHYNCHUS MURRAYI, GUNTHER. 


Trachyrhynchus Murrayi, GUNTHER, Challenger Report, Xx11, 1887, 153, pl. xu, Fig. A. 


The large orbit is oval in shape, nearly one-fourth of the length of the head, contained 
once and two-thirds in the length of the snout, and equal to the width of the interorbital 
space above the middle of the orbit. Seales almost smooth, having 1, 2, or 38 small spines 
developed on their hind margin; they are rather irregularly arranged, in 4 series, between the 
dorsal fin and the lateral line; crests of the dorsal scales simple, triangular, spines directed 
backwards, without denticulation. The abdomen between the vent and the roots of the 
ventral fins sealeless. The distance of the vent from the isthmus nearly equal to that of 
the hind margin of the eye from the extremity of the snout. Barbel minute. Ventral fin 
very small, scarcely in front of the pectoral, with the outer ray produced into a filament, 
which does not reach the vent. Pectoral as long as the postorbital portion of the head. 
Anterior branchial arch with 22 very short styliform gill-rakers. 

Light yellowish (in spirits): vertical fins, ventral filament, interior of the mouth and 
branchial cavity black. D.9; P. 23; V.7. (@iinther.) 

This species was discovered by the Anight Errant in the Faroe channel, station 4, at a 
depth of 555 fathoms. 


MACRURONUS, Giinther. 


Macruronus, GiNTHER, Zo6l. Record, vi1, 1873, 103; Challenger Report, xxu, 1887, 157. 


Head and body compressed, covered with cycloid scales; trunk not abbreviated. Bones 
of the head rather firm, with narrow cavities. Eye large; snout rather pointed; mouth wide, 
lateral. Teeth in the upper jaw biserial, those of the outer series and those of the single 
mandibulary series strong. Gillmembrane slightly united in front; 7 branchiostegals; 4 
gills with the gill-lamine well developed; the first branchial arch free, with long lanceolate 
gillrakers. Rays of the second dorsal well developed throughout its length. Barbel none. 

This genus includes a single species, Macruronus Nove-zelandie, (Hector), Giinther. 
(Figure 350.) (Hector, Trans. New Zealand Inst., 111, 136, pl. xvi1t, fig. 1—Hutton, Fish. 
New Zealand, 49.—Giinther, Challenger Report, Xx, 1887, 157.) 

Of this fish Dr. Giinther examined specimens from New Zealand, Tasmania, and the 
Messier Channel, the largest being nearly 2 feet long. ‘AIl of them,” he writes, ‘“‘seem to 
have been caught near the surface and at no great distance from the shore, and it is not 
probable that it descends to the same great depth as the other Macruri. Like Lepidopus, 
it seems to live for the greater part of the year at a small depth, and to periodically 
approach the shore at certain seasons. Hutton says that it is thrown up in large quanti- 
ties on the shores of Cook Straits after heavy gales.” 
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STEINDACHNERIA, Goopr & Bran, n. g. 
Steindachneria, Goopv: & BEAN, in Agassiz, Three Cruises of the Blake, HI, p. 26, 1888. 


A genus of Macruride, with large terminal mouth, compressed body, and tapering tail; a 
short spinous dorsal and a long, sott dorsal fin, the two contiguous. Both dorsals blevatad 
anteriorly; anal fin consisting of a differentiated elevated anterior portion and a very long 
low portion. Vent in the anterior third of the length. The intermaxillary and maridibulas 
teeth biserial, the outer series much enlarged. Vomerine teeth present. Head of moderate 
size, its bones soft and cavernous. Hye large. Gill openings wide, the membranes con- 
nected anteriorly, but not attached to the isthmus; gill rakers slender, moderately numer- 
ous. No pseudobranchie. Branchiostegals, 7. Pectorals and ventrals both immediately 
under the spinous dorsal. Seales thin, eyeloid, and deciduous. 

Similar in appearance to Macruronus novezelandic, trom which it differs in seyeral impor- 
tant particulars: (1) The tail is much more tapering in Steindachneria; (2) the vent is in 
advance of the end of the anterior third of the body; (3) the anal fin has a distinct elevated 
portion; (4) vomerine teeth are present; (5) the bones of the head are soft and cavernous. 

This remarkable genus is named in honor of Dr. Franz Steindachner, Custos of the 
Imperial Zodlogical Museum of Vienna, 


STEINDACHNERIA ARGENTEA, Goopr and Bran, n. 8. (Figure 351.) 


The head and body are compressed and the tail tapers to a very fine point. Greatest 
height of the body at the origin of the ventral (30 millimeters in the type specimen) is 
contained 74 times in the total length. The height at the anal origin (28 millimeters) is 
contained about 8 times in the total length. 

Seales are small, deciduous, cycloid, 6 rows between the lateral line and the origin of the 
soft dorsal. The origin of the anal is about under the seventeenth row of scales. The 
length of the head (42 millimeters) is contained 54 times in the total length. The inter- 
orbital area equals the length of the snout and nearly one-fifth the length of the head. 
The postorbital part of the head (22 millimeters) is nearly twice as long as the eye, which 
is (12 millimeters) slightly more than one-fourth the length of the head, The snout is ob- 
tuse, its length about three-fourths that of the eye. The nostrils are placed nearer to the 
eye than to the end of the snout; the anterior nostril is nearly circular, the posterior much 
longer and slightly coneave. No barbel. The maxilla is dilated at the extremity and is 
somewhat produced downward into an obtuse point. It extends nearly to the vertical 
through the posterior margin of the orbit, and can be conceaied under the preorbital. Its 
length (20 millimeters) is nearly one-half that of the head. The intermaxilla is slightly 
protractile, much attenuated posteriorly, its length about equal to that of the maxilla. 
The mandible extends slightly behind the posterior margin of the eye, its length (24 milli- 
meters) equaling twice the length of the eye. Intermaxillary and mandibular teeth 
biserial, the outer series enlarged and rather widely set. Some of the enlarged teeth are 
slightly sagittate at the tip. Vomerine teeth well developed. Upper pharyngeals in two 
broad, well-developed patches. Gill-rakers slender, about 19 on the first arch, £ or 5 of 
which are above the angle. The longest gill-raker is nearly one-half as long as the eye. 

The distance of the first dorsal from the snout (44 millimeters) is nearly one-fifth of 
the total length. The first spine is elongate, filiform, and when laid backward reaches the 
fourteenth ray of the second dorsal. The base of the fin about equals the length of the 
eye. The longest ray of the second dorsal (the second) is about two-fifths the length of the 
head. The rays diminish in size very rapidly, becoming minute at the extremity of the 
tail. The anal originates under the sixth ray of the second dorsal, not far behind the 

vent. The anterior elevated portion consists of 10 rays, all of which except the first are 
divided. The second ray is the longest, its length (24 millimeters) being twice the length 
of the eye. The last ray is only about one-seventh as long as the second, Itis separated by 
a small membrane from the remaining portion of the fin, which consists of very minute 
rays, the longest of them scarcely more than 2 millimeters in length. The vent is under 
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the fourth ray of the second dorsal. The ventral is placed under the base of the pee- 
toral and about under the third spine of the first dorsal. Its first ray is filamentous, reach- 
ing, when extended, to the anal origin. ‘The pectoral when extended reaches to below the 
fifteenth ray of the second dorsal, its length (42 millimeters) equalling the length of the 
head. 

Radial formula: D. vit, 1234+; A. 1041138; P.15; V.8. Color, silvery; upper parts 
light brown; belly purplish; inside of mouth dark, 

The type specimen, Cat. No. 37350, U. S. N. M., 233 millimeters in length, was obtained 
by the Albatross from station 2378, off the delta of the Mississippi River, in 39° 14’ 30” N. 
lat., 88° 09/ 30’ W, lon., at a depth of 68 fathoms. 


BATHYGADUS, Gunther. 


Bathygadus, GUNTHER, Ann. and Mag. Nat. Hist., 1, 1878, 23; Challenger Report, xx11, 1887, 154. 

Radial formula: A genus of Macruride with large terminal mouth, prominent nape, no 
teeth, lanceolate gill rakers; free, notched branchiostegal membrane; high vertical fins; 
first dorsal composed largely of branched rays; anal fin set far back. 

Head large, fleshy, without prominent ridges, spiny armature or external depressions; 
nape elevated, hump-like. Snout broad, obtuse, not produced. Mouth terminal, very 
large; suborbital ridge very low, not joined to the angle of the preoperculum., The max- 
illary may be entirely received within a groove under the prefrontal and suborbital bones; 
its tip narrowed and blade-like; intermaxillaries protractile downwards, separated ante- 
riorly, rib-shaped, compressed vertically, very broad and without true teeth; provided pos- 
teriorly with a short flange, which is received underneath the maxillary. Mandible received 
within the intermaxillary bones, without true teeth, but with minute asperities, similar to 
those in the intermaxillaries. Vomer and palatines toothless. 

Barbel sometimes present. No pseudobranchie. Gill-rakers numerous, moderate, 
lanceolate, with minute denticulations along their inner edge. Branchiostegal membrane 
free from the isthmus, deeply cleft. Branchiostegals 7, very stiff. Gill-opening very wide. 
Operculum with a blunt, spine-like prominence at its angle. Ventrals below the pectorals, 
many-rayed, the anterior rays produced. Dorsal consisting for the most part of branched 
rays. Scales cycloid, plain; lateral line strongly arched over the pectoral. 

Bathygadus cottoides, Giinther, (Challenger Report, xxi, 154, pl. xu, fig. A) was taken 
by the Challenger between the Kermadees and New Zealand in 520 to 700 fathoms. 
Bathygadus multifilis, Giinther, (loc. cit., 155, pl. xu, fig. B) a form near to B. longifilis, 

is known only from south of the Philippine Islands in 500 fathoms. 


BATHYGADUS FAVOSUS, GoopE and Bran. (Figure 352.) 


Bathygadus favosus, GOODE AND BEAN, Bull. Mus. Comp. Zodél., x11, No. 5,160. 

The body is heavy, stout; its greatest height, at origin of first dorsal (57 millimeters in 
type specimen), is contained a little more than 6 times in the total length. ‘Nhe profile of 
the body descends gradually and in a slight curve from the first dorsal to the snout. 

The scales are small, deciduous, cycloid, without armature, about 135 in the lateral 
line, about 10 above and 16 below the lateral line, the latter series counted from the vent. 

The length of the head (65 millimeters) is contained about 54 times in total length. 
The interorbital area is slightly convex; its greatest width (22 millimeters) equals about 
one-third of the length of the head. The postorbital part of the head is 23 times as long as 
the eye, which is nearly round, its diameter equal to one-fifth the length of the head. The 
snout is broad, oblique, its width at the nostrils (23 millimeters) a little more than the 
width of interorbital area; its length (17 millimeters) slightly more than one-quarter that 
of the head. The nostrils are close to and in front of the middle of the eye, the posterior 
one somewhat the larger. No barbel. 

The teeth in both jaws in villiform bands; a naked space at the symphysis of the inter- 
maxillaries. The intermaxillary bands are more than twice as wide as those on the man- 
dible. Vomer and palatine toothless. The longest gill-raker on the anterior arch is slightly 
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more than half as long as the eye. The number of gill-rakers on this arch is 25, 20 being 
below the angle. a 

Pseudobranchiex present, very rudimentary in some individuals, in others wanting or 
present only upon one side. 

The first dorsal is distant from snout 68 millimeters, which is slightly more than 
length of the head; the length of its base (24 millimeters) is about equal to width of the 
snout at the nostrils. The fin consists of 2 spines, the first of which is minute, and 9 
branched rays. The length of the longest spine, which is armed, is contained twice in that 
of the head (specimens examined imperfect). The second dorsal begins immediately behind 
the first, the membrane being continuous. The anterior rays are longest (apparently about 
one-fourth the length of the head). 

The anal is lower than the second dorsal; its distance from the snout (112 millimeters) 
is about equal to one-third of the total length. 

The pectoral is inserted under the anterior rays of the first dorsal and very slightly in 
advance of the origin of the ventral. Its length is more than half that of the head. 

The distance of the ventral from the snout (69 millimeters) is contained 5 times in the 
total. This fin is inserted nearly under the base of the pectoral; the first ray is somewhat 
produced; its tip reaches to the fourth ray of the anal fin. 

Radial formula: D. 1, 9,125; A. 110; V.9; P.14; B.7. 

Color, bluish-brown, darkest upon head and abdomen, especially in Museum specimens. 

The type specimen, 350 millimeters in length, was obtained by the Blake from station 
LXxxx, off Martinique, at a depth of 472 fathoms. 

Collateral types were secured by the Albatross from station 2392, in 28° 47/ 30” N, lat., 
87° 27’ W. lon., at a depth of 724 fathoms; from station 2394, in 28° 38/ 30” N. lat., 87 
02’ W. lon., at a depth of 420 fathoms; and Cat. Nos. 34910, 34911, 34918, and 34920, Us 
S. N. M., from station 2117, in 15° 24’ 40” N. lat., 63° 31’ 40’ W. lon., at a depth of 683 
fathoms. The Blake also captured an individual at station LXXXII, in 23° 48’ N, lat., 86° 
10’ 30” W. lon., at a depth of 1,501 fathoms. 


BATHYGADUS ARCUATUS, Goopr and BEAN, 


Bathygadus arcuatus, Goopr and Bran, Bull. Mus. Comp. Zool., xi, No. 5, 158. 


The body is shaped much as in Chalinura simula, but the nape is still more convex. Its 
greatest height (57 millimeters in the type specimen) is 53 in its total length. The back is 
gibbous, the dorsal outline rising rapidly from the interorbital region to the origin of the 
first dorsal, whence it descends gradually to the end of the tail. 

The seales are moderate, cycloid, suboyate, without armature; those of the abdominal 
region and those above the pectorals the largest. The lateral line is strongly arched over 
the pectorals; the length of the arched portion contained about 34 times in the straight 
portion; the greatest height of the arch is about one-fourth of the length of its chord, 
The number of scales in the lateral line is about 140, eight rows of scales between the 
origin of the dorsal and the arch of the lateral line, 13 or 14 rows of scales between the 
vent and the lateral line counting backwards, 22 counting forwards. Scales cover all parts 
of the head except the jaws and chin. 

The length of the head is contained 5 times in total. Interorbital area flat, its width 
(11 millimeters) equal to one-sixth length of head. Postorbital portion of head about 24 
times diameter of eye. The operculum terminates ina flat obtuse spine, its length, inelud- 
ing the flap, about equal to diameter of eye. Preoperculum entire, with a prominent ridge 
in advance of its posterior edge. The orbit is rounded, the least diameter of the eye equal 
to the length of the snout, and contained 4§ times in length of head (slightly less in the 
larger specimen). 

Snout very broad, obtuse, the intermaxillaries extending beyond it, its width at the nos 
trils equal to about twice the length of the eye. Posterior extremities of the intermaxil- 
lary processes elevated, producing a decided hump upon the top of the snout. The ridge 


AD? DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


formed by the prefrontal and suborbital bones terminates very slightly behind the posterior 
margin of the orbit, and is not connected with the angle of the preoperculun. 

Nostrils immediately in front of the lower part of the eye, not tubular, the anterior one 
very small, pore-like, only about one-fourth as large as the posterior one. Distance of 
anterior nostril from tip of snout about three-fourths length of eye. Length of barbel (51 
millimeters) 62 in length of body, and equal to length of head without snout (in the larger 
specimen the barbel is as long as the mandible), more than 3 times as long as the eye. 

There are no true teeth, the intermaxillaries and mandible being broad plates, covered 
with minute asperities. A naked space at the symphysis of the intermaxillaries. 

Distance of first dorsal from snout (77 millimeters) nearly 54 times length of its base; the 
fin contains 2 spinous and 10 or 11 branched rays; the first spine is minute, the second (in 
the types) somewhat mutilated, its length nearly 3 in length of head.' It is not stouter 
than the branched rays, and is entirely smooth. 

The second dorsal is separated from the first by a very short interspace, equal to about 
one-third of the length of the eye. Its rays are long, subequal, the first slightly the 
longest, its length equal to that of the base of the first dorsal. 

The anal is much lower than the dorsal, the longest rays being in front, its third ray 
about half as long as the first ray of the second dorsal; this fin is inserted under the 
seventh ray of the second dorsal. About three of the terminal rays might be considered 
caudal rays. 

Pectoral inserted slightly in advance of the ventral, which is in about the same vertical 
with the origin of the first dorsal. The second ray of the pectoral is shgehtly produced. 
The length of the fin equal to that of the head without the snout. 

Ventral insertion distant from the tip of the snout a distance equal to that of first 
dorsal from snout. The first and second rays are filamentous, the latter slightly the longer, 
and extending to the fifteenth (or eighteenth in larger specimen) ray of the anal fin. 

Radial formula: D. 11, 9-10 (135); A. (120); P. 25; V.8. 

Color, brown; vertical fins, bluish or black; peritoneum, black; inside of gill covers 
and roof of mouth, bluish. 

The type is a specimen, 325 millimeters in length, obtained by the Blake from station 
LXXXxIXx, off Martinique, at a depth of 554 fathoms. A much larger specimen, 580 millime- 
ters in length, which is referred to as a collateral type, was taken by the Albatross from 
station 2394, in 28° 58/ 30” N, lat., 87° 02’ W. lon., at a depth of 420 fathoms. The Blake 
also secured a single specimen from station LXxxyitl, off Martinique, in 476 fathoms, 


BATHYGADUS LONGIFILIS, Goopr and BEAN, 


Bathygadus longifilis, GOODE and BEAN, Proe. U. 8. Nat. Mus., vitt, 1885, 599.—Ginruer, Challenger Report, 
XXII, 1887, 157.—ALcock, Ann. and Mag. Nat. Hist., 1890, 302; 1891, 123. 
Hymenocephalus longifilis, VAILLANT, Exp. Sci. Travailleur et Talisman, 218, pl. xxin, fig. 1. 

The body is more compressed than in B. macrops. Its greatest height (51 millimeters 
in the largest specimen examined) contained 74 times in total length. 

Seales small, cycloid, deciduous, about 142 in the lateral line, about 25 rows from the 
vent upward and forward to the dorsal fin. 

Length of head (40 millimeters) contained about 5% times in total length. Interorbital 
area flattened, its greatest width contained 32 times in the total length of the head. Post- 
orbital portion of the head (20 millimeters) twice as long as the eye, which is oval, its long 
diameter (10 millimeters) contained four times in the length of the head, and equal to length 
of snout. 

Snout and nostrils normal. 

The maxilla reaches somewhat beyond the posterior margin of orbit, its length (21 mil- 
limeters) twice in distance from snout to origin of first dorsal. Length of mandible (26 


' Judging from the larger specimen, this spine in a usual state would be considerably longer. 
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millimeters) is contained 24 times in length of the snout. Barbel slender, lone, its length 
(15 millimeters) equal to 14 times orbital diameter. ‘ 

Teeth in narrow villiform bands in both jaws. None on vomer or palatine bones. Gill 
rakers very long and slender, numerous, 35 on first arch (7 above angle), the largest (7 mil- 
limeters) contained nearly 6 times in the length of the head. 

Pseudobranchie absent. 

First dorsal of 2 stout spines, the first minnte, the second elongate, and 8-9 branched 
rays. Its distance from snout (42 millimeters) 54 in total. The second or longest simple 
ray (77 millimeters) is nearly 8 times the length of the snout, and reaches to or beyond the 
thirtieth ray of the second dorsal. The second dersal contains about 140 rays; it is almost 
continuous with the first, its anterior rays longest and not diminishing rapidly in size 
toward the tail. 

The anal is inserted under the ninth ray of the second dorsal, its rays much shorter than 
those in the dorsal, and situated about the same distance apart. 

The pectorals are inserted under the anterior portion of the first dorsal, the first ray 
much produced, extending more than half-way from its insertion to the tip of the tail, 
Rays 13. 

The ventral origin is slightly behind the crigin of the pectoral, under the third branched 
ray of the dorsal, its first ray much enlarged, extending more than halfway from its inser- 
tion to tip of caudal. Its length (100 millimeters) is contained 24 times in the total length. 
Rays 8. Branchiostegals 7. 

Color, yellowish-gray, abdomen bluish. 

This form is closely allied to B. multifilis, described by Giinther from off the Philippines 
(Challenger Report, xxu, 1887, 155, pl. xLu, fig. B). which, however, appears to have a 
smaller eye, less elongate filaments, and ventral inserted in advance of the first dorsal, 
while the anal appears to be further back, under the twelfth or thirteenth ray of the 
second dorsal. Both species are provided with long, slender barbels. In other respects 
they are closer to B. cottoides, the typical species, than to B. macrops. 

The type specimens (Cat. No. 37338,U. 8. N. M.), 225 and 233 millimeters in length, were 
taken by the Albatross at station 2392, in 28° 47/ 30” N, lat., 879 27' W. lon., at a depth of 
724 fathoms. The Albatross also secured examples from station 2593, in 28° 43/ 00’ N, lat., 
87° 14’ 30” W. lon., at a depth of 525 fathoms; and from station 2385, in 28° 51’ N, lat., 889 
18/ W. lon., at a depth of 739 fathoms. 

Aleock identifies with it a specimen, 8 incheslong, taken in the Arabian Seas at Investi- 
gator station 65, in 740 fathoms and in the Laccadive Sea, in 683 fathoms. 


BATHYGADUS DISPAR, (VAILLANT), GOODE and BEAN, 


Hymenocephalus dispar, VAILLANT, Exp. Scient. Travailleur et Talisman, 221, pl. xXxtv, fig. 1. 


This form, obtained by the French explorers off the coast of Morocco ata depth of 1,105 
fathoms, closely resembles the two preceding, but according to Vaillant its body is thicker, 
its interorbital space comparatively narrower, the ventral filament shorter, and the barbel 
stronger and longer. Since only one specimen was studied there is scarcely sufficient evi- 
dence that this is a well-marked species. 

Vaillant’s characters upon which Bathygadus is separated from the heterogeneous assem- 
blage formed by him in his supposed genus Hymenocephalus are entirely superticial. The 
presence of a barbelled him to separate this form from its near ally Bathygadus melano- 
branchus. 


BATHYGADUS MAGROPS, GoopE and Bran. 


Bathygadus macrops, GooDE and Bran, Proc. U.S. Nat. Mus., Vil, 1885, 598.—Ginrurr, Challenger Report, 
XXU, 1887, 156. 


The body is somewhat compressed; its greatest height (46 millimeters in the specimen 


examined) is contained 64 times in the total length, 
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Seales small, deciduous,! as nearly as can be counted 25 rows in an oblique line from 
the vent to the dorsal fin, 24 from the upper angle of operculum to the vertical through the 
origin of the anal. 

Length of head (55 millimeters) contained 54 times in total length. Interorbital area 
nearly flat, its width contained 4 timesin length of head. Postorbital part of head (26 milli- 
meters) somewhat longer than diameter of eye, which is nearly round, its length (20 milli- 
meters) contained 2? times in length of head. Snout broad, obtuse, its length (11 millimeters) 
contained 5 times in that of the head. Nostrils close to the eye, the posterior nearly twice 
as large as the anterior one. The maxilla extends to the vertical through posterior margin 
of orbit, its length (30 millimeters) equal to that of head without its postorbital portion. 
Length of mandible (34 millimeters) equals 3 times that of the snout. Intermaxillaries and 
mandible provided with narrow bands of villiform teeth, those in the mandible much 
shorter. 

A minute barbel, about one-third as long as snout. Vomer and palate toothless. 

Gill-rakers lanceolate, elongate, 26 on first arch, 7 above the angle, the longest one- 
seventh as long as the head. Pseudobranchiz absent. The first dorsal consists of 2 short 
spines and 8 branched rays, its distance from snout (62 millimeters) contained nearly 5 times 
in the total length. The second or longest ray in the typical specimen twice the length of 
snout. The second dorsal, which contains about 125 rays, is almost continuous with the 
first, its anterior rays the longest, about 4 times in length of head. 

The anal is inserted under the fourteenth ray of second dorsal. Its rays are all very 
short. Ina distance equal to length of head, counting back from insertion, there are 33 rays. 

The pectoral is inserted under the first branched ray of the first dorsal; its length in 
the most nearly perfect specimens equals the length of the head without the snout. 

The ventral origin very slightly behind origin of pectoral under the third branched ray of 
the dorsal, reaching nearly to the vent when laid back. Its length (55 millimeters) equaling 
three times that of snout. Rays 8. Branchiostegals 7. 

Color, yellowish gray, lighter below. 

The type specimen (Cat. No. 37339, U. S. N. M.), 805 millimeters in length, was taken 
by the Albatross from station 2396, in 28° 34’ N. lat., 86° 48’ W. lon., at adepth of 335 fathoms. 
The Albatross also obtained examples from station 2595, in 28° 36/ 15” N, Tat., 86° 50’ W. 
lon., at a depth of 347 fathoms; and from station 2376, in 29° 03/15” N. lat., 88° 16’ W. lon., 
at a depth of 324 fathoms. The Blake captured a single individual at station CCLVI, in 28° 
42’ N, lat., 88° 40’ W. lon., at a depth of 521 fathoms. 


BATHYGADUS MELANOBRANCHUS, VaiLuant. 
Bathygadus melanobranchus, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 206, pl. xvin, fig. 1. 


30dy compressed, its greatest height (at ventrals) one-seventh of its length; its thick- 
ness one-eleventh of same. Length of head one-fifth of total. Snout blunt, its length one- 
fourth that of head. Mouth large, the maxillary extending to or beyond vertical from 
center of eye. Eye large, as long as snout; interorbital space very slightly less. No barbel. 

Seales cycloid, unarmed, in about 24 horizontal and 140 transverse rows. 

Distance of first dorsal from snout less than five times in the length of the specimen. 
Length of its second ray nearly twice that of snout. Second dorsal with 102 rays, nearly 
continuous with the first. 

Anal inserted under the ninth ray of second dorsal (in B. macrops under the fourteenth). 
Its rays are short (one-half diameter of eye), rather far apart; in a space equal to the length 
of the head, counting backward from the insertion, there are 26 (33 in B. macrops). 

Pectoral inserted under the first branched ray of the dorsal; its length equal to dis- 
tance from center of eye to gill cleft. 

Ventral base entirely in advance of vertical from origin of dorsal, and so far in advance 


‘Not one of our specimens has scales, so their character can not be made out, nor can the lateral line be 
described. 
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of the pectoral that a vertical from the axil of the latter would touch the inner ventral ray 
about at its middle (as shown in Vaillant’s figure). In B. macrops the ventralis behind the 
vertical from base of pectoral; its length is 14 times that of the snout (in B. macrops 3 times.) 

Radial formula: D. 1x+102; A. 97; V. 8. 

Color, ruddy, silvery gray, with reflections; interior of mouth and branchial cavity black. 

Ninety-six specimens of this form were obtained by the French vessels, off the coast of 
Morocco and Soudan and off the Canaries, in 834 to 1,590 meters. 

It is similar to B. macrops, which, however, has a small barbel, more rays in its vertical 
fins, longer ventrals—set behind pectorals, instead of in advance of them—and anal set 
further back. 


Family LYCONID-. 


Lyconide, GUNTHER, Challenger Report, xxu, 1887, 158. 

Body terminating in a long compressed tapering tail, covered with small scales. A 
continuous dorsal fin occupics the back to the extremity of the tail, but a division into two 
portions may be considered to be indicated by the prolongation of some.of the anterior dor- 
sal rays; anal long, extending from the vent to the end of the tail; no caudal; ventrals 
thoracic, composed of several rays. Pseudobranchie present; 4 gills; 7 branchiostegals. 

Related to the Macruride, but to be considered as a more generalized type. (Giinther.) 


LYCONUS, Gunther. 


Lyconus, GUNTHER, Challenger Report, xx11, 1887, 158 (type, L. pinnatus, loc, cit., pl. XLU, fig. C). 

Head and body compressed, the former composed of thin bones, but with narrow mueif- 
erous channels, except on the top between the eyes; trunk as long as or longer than the 
head; eye large; snout short; cleft of the mouth wide, terminal, both jaws armed with a 
series of widely set teeth, unequal in size; two in front of the upper jaw being canine-like 
but not so large as those of the lower jaw; vomer with a single canine-like tooth on each 
side. Scales very small, cycloid, deciduous. Gill-membranes not united. Barbel none. 
(Giinther.) 

This unique type of fishes is represented by a single specimen of the single species, 
Lyconus pinnatus. 

LYCONUS PINNATUS, GUNTHER. 


Lyconus pinnatus, GUNTHER, Challenger Report, Xxu, 1887, 158, pl. 42, fig. C. 

Head compressed, as deep as it is long, without snout. The interorbital space is rather 
flat, narrower than the round eye, which lies immediately below the upper profile; its 
diameter is one-third of the length of the head and rather longer than the snout. The 
mouth ascends obliquely forward, and extends behind the middle of the orbit; the jaws 
are even in front. The teeth are but few in number, and besides the two long lateral fangs 
there are only three shorter ones developed in the lower jaw. Opercular bones very thin, 
and the infraorbitals narrow, separating the maxilla from the eye by a narrow space only. 

The distance of the vent from the root of the ventrals is rather more than the length 
of the head. The tail tapers into an exceedingly fine filament. : 

The dorsal fin commences above the base of the pectoral, and is composed of very 
delicate simple rays; there is no break in its continuity, but some of its anterior rays, 
perhaps 3 or 4, are much prolonged, but as this portion is injured, no more precise informa- 
tion can be given. The anal fin commences immediately behind the vent, and its rays are 
considerably shorter than those of the dorsal. The pectoral has a narrow base, ts is 
directed obliquely upward; it consists of thirteen rays, and is exceedingly elongate, the 
middle rays extending far beyond the vent. 

The ventral fins are mutilated; they are composed of 10 rays and situated be 
base of the pectoral. 

Scales very small, thin, and deciduous. 


low the 
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The total length of the specimen is 59 lines, of which the head makes 7, and the head 
and trunk together 17. 

This species was picked up in mid-ocean in the South Atlantic, and was purchased by 
the British Museum from the Godeffroy Collection. 


Order HETEROSOMATA. 


Cranium posteriorly normal; anteriorly with twisted vertex, to allow two orbits on the 
same side, or one vertical and one lateral; basis cranii not quite simple. Dorsal fin long, 
of jointed rays. Superior pharyngeals 4, the third longest, much extended forward, the 
inferior separate. (Cope.) 


Family PLEURONECTIDA. 


I Pleronetti, RAFINESQUE, Indice d’ Ittiologia Siciliana, 1810, 14. 

Pleuronectida, FLEMING, British Animals, 1828, 178.—BONAPARTE, Catalogo Metodico dei Pesci Europei, 
1846, 47.—Swainson, Nat. Hist. Fishes, ete., 1839, 11, 187.—GUNTHER, Cat. Fish. Brit. Mus., tv, 399.— 
Griz, Arr. Fam. Fish., 1872, 2, (No. 15).—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 813. 

Pleuronecteoidei, BLEEKER, Tentamen, 1859, Xv. 

Body strongly compressed, more or less oval or rhomboid, and with one of its sides 
(which is upward when the animal is reclining on its side) colored, and the other (which is 
downward) generally colorless; the scales are variously developed (sometimes ctenoid, 
sometimes eycloid, and sometimes wanting); the lateral line is continuous behind; the head 
compressed, more or less rhomboid, and with the snout pointed; both eyes are on the same 
side, one being on or near the forehead, the other comparatively low down; opercula 
normal, unarmed, not concealed by skin; mouth terminal, and with an oblique lateral cleft and 
of various extent; branchial apertures continuous below; branchiostegal rays 5 to 8; dorsal 
elongated, extending generally from about the rostral region to near the caudal fin; anal fin 
also elongated, and extending about as far back as the dorsal; both are composed almost 
solely of articulated rays; caudal fin distinct from the dorsal and anal; pectorals on both 
sides; ventrals jugular. The skeleton has numerous vertebrie; pyloric ceca are generally 
developed, but in small number. 


KEY TO THE SUBFAMILIES AND DEEP-SEA GENERA OF PLEURONECTIDA, 


(From Gill & Jordan, modified.) 
I, Mouth small; supramaxillary ending before or under front of eye; teeth largest on blind side. 
Pleuronectine 
A. Teeth in one series. 
1. Teeth rather large, bluntish or trenchant: eyes dextral (sometimes sinistral in one species) ; 
ventrals (usually) both lateral, 
a. Dorsal fin with less than 80 rays; anal with less than 60. Eyes dextral. 
Lateral line not arched. Scales not imbricated, usually ctenoid in male, cyeloid in female. 
PLEURONECTES 
Lateral line arched anteriorly. Scales ctenoid....--.....-..----.--------se- ecee LIMANDA 
6. Dorsal fin with more than 95 rays; anal with more than 80; body unusually elongate. 
Left side of skull with strong mucous cavities. Lateral line nearly straight. Anal spine 
present.) Byes: dextralss-5 seen ase oe eee eae ee eee aoe GLYPTOCEPHALUS 
Mucous cavities not present. Caudal subsessile; left pectoral only present; lateral line 
present, arched on eyed side, straight on blind side. Eyes sinistral. 


MONOLENE 
II. Mouth large, supramaxillaries end under eye; Ventrals lateral; vomer and palatines toothless. 
Hippoglossine 
A. Caudal fin lunate. 
1. Lateral line arched in front; scales cycloid .........----ececc-sceees ooene- -------= HIPPOGLOSSUS 
2. Lateral line not arched. 
a. Teeth not arrow-shaped; gill-rakers few, short ......--......-.-------- PLATYSOMATICHTHYS 
B. Caudal fin not lunate, the middle rays produced. 
1. Lateral line arched in front; body usually sinistral. 
@. Dorsal inisin Glens aa. 2c cece Soot oo sa See eee eee sence seleralaleeieeyatseteeers PARALICHTHYS 
b. Dorsal in two parts, its anterior rays, as well as sinistral ventral, much prolonged. Scales 
GhONOL  e aee oe wa aan leans te sen ae eacee eee ee eee eee NoTosEMA 


2. Lateral line not arched. Body dextral................-...- one ceceee cocees one» HIPPOGLOSSOIDES 
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III. Mouth large; teeth nearly equally developed on both sides of the mouth. Ventral fin of the left side 
inserted nearly on the ridge of the abdomen, Body sinistral. 
Psettine. 
A. Septum of gill cavity between gill arches and the termination of the shoulder-girdle with a large 
foramen; the emargination below the shoulder-girdle near the isthmus not 
deep; lateral line with a strong arch in front; last rays of dorsal and anal 
inserted more or less on the right side of the median line; teeth subequal in 
bands. 
1. Vomer with teeth. 
a. Ventral of eyed side united to the anal; scales small, very rough; body ovate. [ZEUGOPTERUS] 
6. Ventral fins free from the anal; scales ciliated, deciduous; body oblong, much compressed. 
LrEPIDORHOMBUS 
B. Septum of gill cavity below gill arches, without foramen; a deep emargination nearer the isthmus; 
ventral fins free from anal. 
1. Pectoral fin of both sides present; dorsal rays less than 100. 
a, Vomer toothless; ventral fins free from anal; caudal fin subsessile. 
i. Lateral line with a distinct arch in front; teeth small, uniserial, or imperfectly biserial. 
* Interorbital area a narrow ridge, sometimes with a median groove. 
t Seales weakly ciliated or eyeloid, deciduous; vertebra 10+ 28 =38; supramaxil- 


laries with a posterior process from the lower angle......--.- [ARNOGLOssUS] 
tt Seales strongly ctenoid, adherent; supramaxillaries obliquely truncated behind. 
TRICHOPSETTA 


** Interorbital space more or less broad, deeply coneave; scales small, etenoid, adherent; 
body ovate (pectoral of left side usually filamentous in the male); vertebra 
Eta 30 eevarae tear aacicee sis stacioc sent eens cies Naot oeee shee ae PLATOPHRYS 
ii. Lateral line without arch in front; scales ciliated. Teeth in both jaws uniserial; inter- 
orbital space very narrow, the ridges coalescing between the eyes. 
* Mouth not very small, the maxillary more than one-third length of head. 
+ Gill-rakers slender, of moderate length; scales thin, deciduous, ciliated; vertebrae 


34 to 40. 
a, Head much compressed, with the interorbital region flat and level with the 
OY. cite lete in intwia'st s/are a oie See wwii ia sis'lat = eine s’elie ele wie in sjale'e s'a'e aieieicis cle CITHARICHTHYS 
** Mouth very small, the maxillary less than one-third length of head........ Erropus 
iti, Lateral line without arch in front; seales cycloid. Teeth in both jaws uniserial, of 
lower enlarged and largest on sides............-2..--02--eeeee- CYCLOPSETTA 


2. Pectoral fin of blind side wanting. 
A. Teeth small, uniserial; mouth moderate. 
1. Lateral line of eyed side arched, that of right side less so or nearly straight. 
a. Dorsal fin beginning on snout, its anterior rays not exserted, its rays all simple and very 
numerous; scales small; body thin, very elongate...-..---.-.--.-- MONOLENE 


LIMANDA, Gottsche. 


Limanda, GotrscuE, Wiegmann’s Archiy., 1825, 100.—Jorpan and GILBERT (as subgenus), Bull. xvi, U.S. 

Nat. Mus., 854. 

Nematops, GUNTHER, Challenger Report, v1, 57; Xx, 166 (type, N. microstoma, loc. cit., VI, 57, pl. xxiv, 

fig. C). 

A group of pleuronectoid fishes closely related to, if not a subdivision of, the genus 
Pleuronectes; having ctenoid seales, a lateral line strongly arched in front, and without an 
accessory branch. 

The type, Pleuronectes limanda, Linnenus (= Limanda vulgaris, Gottsche) is found along 
the coasts of Europe from Iceland to the Gulf of Gascony. The British fishermen take it 
on their deep-sea lines, and it no doubt descends below the hundred-fathom line, especially 
in summer, 

Limanda microstoma, (Giinther), is from the Admiralty Tslands, at a depth of 152 
fathoms. 


LIMANDA FERRUGINEA, (StorER), Goode AND Buan. 


Platessa ferruginea, SvorER, Hist. Fish, Mass. 1867, p. 198, pl. Xxx, fig. 4. ee 

Myzopsetta ferruginea, GILL, Cat. Fish. E, Coast N. A. 1861, 51 (genus not defined); Proc. Acad. Nat. Sei. 
Phil. 1864, 217 (genus defined), ef alibi. 

Pleuronectes ferruginea, GiNTUER, Cat. Fish. Brit. Mus., 1v, 1862 
S. Nat. Mus, 834. 


, 447.— JORDAN & GILBERT, Bull. XVI, U. 
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Limanda ferruginea, GOODE & Bran, Cat. Fish. Essex Co. and Mass. Bay, 1879, 6.—Goopr, Proc. U. S. Nat. 
Mus., 111, p. 473. 

Platessa rostrata, H. R. Storer, Boston Journ. Nat. Hist., v, 1857, 268, pl. viii, fig. 2. 

Myzopsetta rostrata, GILL, loc. cit. 

Body strongly compressed, its height 24 times in its length. Length of head one- 
fourth that of body; snout projecting, forming a strong angle above upper eye with the 
descending profile. Teeth conical, closely set, in a single series, on jaws. Gill-rakers mod- 
erate, weak, not toothed. Diameter of eye two-thirds of length of head; the lower eye 
slightly in advance of upper; separated from it by a high, narrow ridge, sealed posteriorly 
and continuing backward to beginning of lateral line. Scales imbricated: those on right 
ctenoid, on left, nearly smooth. Lateral line simple, with low arch, whose depth is less 
than two-fifths its length, containing about 100 scales. 

Caudal peduncle short, higher than long. Dorsal origin over middle of eye, its middle 
rays longest; pectoral less than two-fifths as long as head; caudal fin rounded; a strong 
anal spine. Concealed spine behind ventrals; ventrals of colored side partly lateral, that 
of white side wholly so. 

Radial formula: D, 80-85; A. 58-62. 

Color, body and fins of right side brownish olive, with irregular, rusty spots; caudal 
fin, caudal peduncle, and margins of dorsal and anal fins lemon yellow on the left side. 

Specimens from the far North, as described by Storer (P. rostrata), are rounder in out- 
line, have fewer rays in the vertical fins and a blunter, more prominent snout, and may 
perhaps sometime be recognized as belonging to a distinct subspecies. 

This species is found inshore on the New England coast in winter, but in summer 
retreats to deep, cold water. Numerous specimens were taken by the Fish Hawk in 1874, 
1875, and 1880, south of Cape Cod, in deep water. The most southern locality at that time 
found was the Pecten ground off Watch Hill, Rhode island. Examples were obtained 
from station 984, in 41° 31/ N. lat., 60° 28’ W.lon., at a depth of 33 fathoms; Cat. No. 28821, 
U.S. N. M., from station 948, off Penikese Island, Buzzard’s Bay, in 7 fathoms; and Cat. 
No. 28818, U.S. N. M., from station 927, in Vineyard Sound, at a depthof 11 fathoms. The 
Albatross secured specimens from station 2440, in 43° 38/ N. lat., 49° 49’ 30 W. lon., at a 
depth of 33 fathoms; Cat. No. 33425, U.S. N. M., from station 2082, in 41° 09/ 50” N. lat., 
66° 31’ 50” W. 1lon., at a depth of 49 fathoms; and Cat. No. 33416, U.S. N. M., from station 
2058, in 41° 57’ 30’ N. lat., 67° 58’ W. lon., at a depth of 35 fathoms; and the Speedwell, 
from station 57, in Halifax Harbor, at a depth of 16 fathoms; from station 75 in Halifax 
Harbor, and Cat. No. 24626, U.S. N. M., from station 196, off Thatcher’s Island, in 29 
fathoms. A single individual (Cat. No. 23767, U.S. N. M.) was also taken at Provincetown, 
Mass., on July 29, 1879. 


LIMANDA BEANII, Goopr. (Figures 355, A, B, adult; C, D, young.) 


Limanda Beanii, Goopr, Proc. U. S. N. M., m1, sig. 30, 478, Feb. 16, 1881. 
Pleuronectes Beanii, JORDAN & GILBERT, Bull. xvi, U. S. N. M., 835.—JORDAN, Cat. Fish. N. Amer., 1885, 
136.—GUNTHER, Challenger Report, xxu, 166. 

Body elliptical, with angular outlines. Its height is three-eighths of its length, and 
slightly more than twice length of head. Its height at the ventrals (25) is one-fourth of its 
length and Jess than distance from snout to origin of anal. Its least height, at base of 
tail (12), is half its height at ventrals. The body is thin, its greatest width (7) not exceed- 
ing the diameter of the orbit. 

Seales subcireular, small, strongly pectinate on the colored side, cyeloid on the blind 
side, where they are also larger, there being about fifty in the lateral line (behind the curve), 
while on the colored side there are probably sixty. The lateral line on the colored side 
makes a very abrupt, conspicuous, angular, high curve over the pectoral fin. The chord 
of this are is nearly as long as the head of the fish, its height halfas great. The scales 
in the lateral line are highly specialized, particularly along the curve, which appears to 
contain about twenty-seven of them, while posterior to this, in the straight portion, there 
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are about sixty. The specialized scales of the lateral line extend far out upon the caudal 
fin. On the blind side the lateral line is little conspicuous, the scales very slightly special- 
ized, and it becomes obsolete in the region where, upon the colored side, the curve is located, 
The scales extend far out upon the caudal fin, but are not present upon the other fins. 

Head very short, its length (18) contained about five times and one-half in the total. 
The snout is very short (2), one-fiftieth of the total, and the mouth is small, its cleft sub- 
_ vertical, and the maxillary extending very slightly behind the anterior margin of the orbit. 
The teeth are inconspicuous, apparently in two rows, stronger and more numerous on the 
blind side, barely discernable in upper jaw, absent elsewhere in the mouth. 

Eyes large, prominent; their diameters (7) greater than the length of the maxillary (6) 
and equal to that of the mandible (6). They are very closely set, the interorbital space 
marked by a knife-like edge of bone, The upper eye, in its outline trenching upon the 
dorsal outline of the head, is almost directly above its mate. Together they occupy nearly 
three-fourths of the width of the head at the perpendicular passing through their centers 

The dorsal fin begins over the posterior part of the pupil of the upper eye. Its rays 
are long, widely separated, and with their tips protruding beyond the membrane, giving to 
this, as also to the anal, a ragged, irregular appearance. Its greatest height (8) is equal to 
half the length of the head. The anal is inserted under the axil of the pectoral, and its 
height is about the same as that of the dorsal. 

The length of the caudal (20) is equal to one-fifth of that of the body, without including 
caudal. It is broad, fan-shaped, acutely convex in outline. The distance of the ventral 
from the snout (28) is about one-third the length of the base of the dorsal. The arrange- 
ment of these fins upon the ventral keel is much as in Limanda ferruginea, the right fin 
being almost upon the median line. The pectorals are normal. 

The color is grayish brown, mottled with darker patches. There is a conspicuous black 
blotch upon the outer rays of the caudal on either side. 

Radial formula: D. 63-68; A.54-56; C.18; P.7; V.6; lateral line about 88; 27 in curve. 

The extreme brevity of the snout and the elongate-elliptical form of the body render its 
shape very unlike that of Limanda ferruginea of our own coast and Limanda platessoides of 
the Eastern Atlantic. Inits general appearance, however, except that the ventrals are not 
both lateral, it resembles considerably the species mentioned above. 


MEASUREMENTS. 
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The type specimens (Cat. No, 26102, U. S. N. M.) were taken py the Fish Haak from 
station 875, in 39° 57! N. lat., 70° 57’ 30’ W. lon., at a depth of 126 fathoms, and from 
station 876, in 389° 57’ N. lat., 70° 56’ W. lon., at a depth of 120 fathoms. The Albatross 
secured examples from station 2598, in 28° 45’ N. lat., 86° 26’ W. lon., at a depth of 227 
fathoms; from station 2399, in 28° 44’ N, lat., 86° 18’ W. lon., at a depth of 196 fathoms; 
from station 2143, in 9° 350’ N, lat., 76° 25’ W. lon., at a depth of 896 fathoms; from 
station 2400, in 28° 41’ N. lat., 869 07’ W. lon., at a depth of 169 fathoms; from station 
2401, in 28° 38/ 30” N, lat., 85° 52’ 30/” W. lon., at a depth of 142 fathoms; and from station 
2402, in 28° 36/ N, lat., 85° 33/ 30/7 W. lon., at a depth of 111 fathoms. The Blake obtained 
individuals from station xy, off St. Kitt’s, in 208 fathoms, and station xx, off St. Kitt’s, 
in 250 fathoms. 


GLYPTOCEPHALUS, Gottsche. 


Glyptocephalus, Gorrscue, Archiy fiir Naturg., 1, 1835, 156.—BLEEKER, Comp. Rend. Acad. Sci. Amsterdam, 
x11.—GILu, Proc. Acad. Nat. Sci. Phila., 1873, 360.—GOopDE and Bran, Proc. U.S. Nat. Mus., 1, 19.—Jor- 
DAN and GILBERT, Bull. xvi, U. 8S. Nat. Mus., 837. 


Dextral pleuronectoids with body elongate, greatly compressed. Head small and short, 
with many sinuses and mucous cavities in skull, as well as on mandible and preopercle on 
blind side. Mouth very small; teeth in single series, moderate, incisor-like, equal, close 
set; vomer and palatines toothless. Gill rakers short, weak. Lower pharyngeals narrow, 
with 1 or 2 rows of conical teeth. Lateral line simple, nearly straight; scales smooth, 
small. Dorsal and anal fins elongate, with more than 90 rays in the dorsal and more than 
80 in the anal; caudal rounded; an anal spine. 


GLYPTOCEPHALUS CYNOGLOSSUS, (Lixnxus), Gite. (Figures 356 A, B.) 


Pleuronectes oculis a dextris totus glaber, ARTEDI, Gen. 14, N. 3; Mus. Ichth. No. 39; Synon. 31, No. 3. 

Pleuronectes cynoglossus, LINN£US, Syst. Nat., ed. x, 1, 17! 9; ed. X11, 1766, 1, 456.—GUnTHER, Cat. Fish. 
Brit. Mus.. 1v, 1862, 449; Challenger Report, xxu, 1887, 166.—Day, Fishes of Great Britain and Ireland, 
11, 30, pl. cut. 

Glyptocephalus eynoglossus, Git, Proc. Acad. Nat. Sci. Phila., 1873, 61.—Goopr anpD Bran, Proc. U. 8S. 
Nat. Mus., 1, 19; Bull. Essex Inst., x1, 1879, 6; Bull. Mus. Comp. Zool., x, 1883, 195.—JORDAN AND GIL- 
BERT, loc. cit.—GoopeE, Proc. U. 8. Nat. Mus., 11. 475.—Co.verr, Norske Nord-Hays Exped., Fiske, 150; 
Forhandl. Vidensk. Selsk. Christiania, 1880, 82.—Srr6Mm, Norsk. Vidensk. Selsk. Skrift., 1884, 39. 

Platessa cynoglossus, MOREAU, Hist. Nat. Poiss. France, 1, 296. 

Pleuronectes pola, Lactekpnr, Hist. Nat. Poiss. (Suites & Buffon), 1819, tv, 401. 

Platessa pola, CUVIER.—PARNELL, Nat. Hist. Fish. Frith of Forth, 1838, 210, pl. xxxvitl.—YARRELL, Hist. 
Brit. Fish., 1841, 1, 315.—Coucn, Fishes British Islands, m1, 1864, 190. 

Plewronectes saxicola, FABER, Isis, 1828, 877. 

Glyptocephalus saxicola, GOTTSCHE, loc, cit. 

Pleuronectes nigromanus, NILSSON, Prodr. Ichth. Seand., 1832, 55. 

Platessa elongata, YARRELL, op. cit. 318.—GUNTHER, op. cit. 450.—Coucn, op. cit. 193. 

Glyptocephalus elongatus, GILL, op. cil. 362. 

Glyplocephalus acadianus, GILL, op. cit. 361, and in Bairp’s Report on Fisheries of South Coast of New Eng- 
land, 1873, 794. 





A Glyptocephalus, having the height of body 3 times (more or less) in its own length; the 
length of the head about 54 times. Scales small; head scaly, except on snout and ridge 
between the eyes. Lateral line straight. Snout shorter than diameter of orbit, which is 
one-fourth of length of head. Jaws subequal in front, the maxillary shorter than the eye. 
Upper jaw with truncated incisor-like teeth on the blind side, in a close-set series of about 
20. Eyes separated by a sharp ridge, the lower somewhat in advance. Origin of dorsal 
fin about middle of eye, its distance from caudal somewhat less than half depth of caudal 
peduncle. Middle dorsal rays longest, more than half as long as head; pectoral half as 
long as head. 

Radial formula: D, 102—120; A. 87—102; L. lat. 125; Vert. 58. 

Color, grayish-brown; membranes of the fins with dark spots; pectoral of the colored 
side dark. 

The pole-flounder is a well-known cold-water fish of Europe. It was obtained by Strom 


_e 
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in the Trondhjem Fiord at 200 fathoms, and by the Norwegian Expedition at 125-250 fathoms 
off Finmark and the Lofoten Islands. 

It occurs also in the North Sea and around the British Islands, and France where, 
however, it is rare, especially on the west coast, though it has been found as far south as 
Arcachon. 

{ On our own coast, though never found near the shore, it is one of the most abundant 
of the deep-water pleuronectoids. 

The following statistics are the result of a careful study of numerous specimens 
trawled in the deep water off Salem, Mass., on La Have Bank, and on the coast of Nova 
Scotia, off Halifax, in Halifax Harbor, and in Bedford Basin, Halifax. They are the 
result of detailed measurements of 22 individuals, including authentically named European 
specimens from the University of Christiania, and the Bonaparte Collection, the type of 
G, acadianus, 3 specimens from Massachusetts Bay, 5 from La Have Bank, and 11 from the 
vicinity of Halifax. 

(1) Height of body.—This is stated to be about 24 of length exclusive of caudal, and 34 
in total length. In the series studied, the proportions of this element varied, stated in units 
of hundredths of total length (including caudal), from 0.245 to 0.375, No. 12685 having it 
30. An equally wide variation in the European fish is recorded by Parnell.! 

The Pleuronectes elongatus of Yarrell is not nearly so elongated as No, 21061a (the 
figure of Couch has height about 0.275); and since no other diagnostic characters have been 
described, we place it without hesitation in the synonymy of G. cynoglossus. 

(2) Height of caudal peduncle.—TVhis element is subject to very slight variation, meas- 
uring usually 0.07 of total in both European and American specimens. The most elongate 
slender forms have it slightly narrower. In No. 12685 it measures 0.06, and 0.065 in No. 
21001b. 

(3) Length of head.—This varies from 0.15 to 0.175. In No, 12685 the length is 0.16, 
and in the European specimens 0.15 and 0.1575 (Christiania specimen). The smallest pro- 
portion is represented by specimens from Massachusetts Bay and Halifax. 

(4) Teeth—In number these are extremely variable. No, 12685, aceording to Gill, had 
on the blind side 17 above and 20 below, on the eyed side 6 above and 7 below. A Salem 
specimen, larger and older, had on the blind side above 26, below 28, on the eyed side above 
13, below 14. In young individuals the teeth present the characters described by Gill, hav- 
ing the teeth on the eyed side conical and separated. This peculiarity disappears with age, 
all large specimens showing closely set incisorial teeth upon both sides of each jaw. 

(5) Length of pectoral.—This is extremely variable within limits of 0.09 and 0.14, This 
measurement refers to the fin upon the colored side, Its shape is also variable; it is some- 
times pointed, sometimes obtuse, owing to difference in comparative length of the upper 
rays. It is usually black, with a narrow whitish tip. The number of rays varies from 9 
to 14, 

(6) Length of ventrals.—This is also extremely variable on both sides. The range on 
the blind side is 0.0475 to 0.07, and on the eyed side 0.056 to 0.0775, The difference be- 
tween the length of the two fins upon the same individual varies from 0.0025 to 0.0159. 

(7) Contour of lateral line.—In some individuals this is essentially straight, in others 
considerably arcuated above the pectoral. This appears to be an individual variation. 
The two European specimens show a perceptible difference in this respect. In his diag- 
nosis of Pleuronectes cynoglossus, Dr. Giinther states that the lateral line is straight with- 
out curve. a 

(8) Position of the eyes.—Dr. Giinther states that in P. elongatus the wpper eye is in 
advance of the lower. This is doubtless quoted from Yarrell. Neither the figure of Yar- 
rell nor that of Couch indicates any such character. ; 

(9) Scales in lateral line.—The number on the blind side ranges from 109 to 150, on the 
eyed side from 110 to 140, there being no relation between the different sides of the same fish. 


u, and in Memoirs of the Wernerian Society, Vil, p. 370. 


1¥ishes of the Firth of Forth, p. 210, pl. XxXx1 
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(10) Radial formula.—in the dorsal this ranges from 102 to 120; in the anal from 87 to 
100. There is no apparent relation between the number of rays and the relative propor- 
tions of height and length of body. A large number of rays in the dorsal is usually accom- 
panied by a relatively large number in the anal. 

(11) Transverse rows of scales—Their number above and below the lateral line is nearly 


equal. The range is about from 40 to 50. There appears to be no relation of number of 


transverse rows to comparative height of body. 

The thermal range of the species appears to be defined nearly by the limits 34° and 
45° FF, 

Dr. Giinther suggests that the fish first cited by Fabricius (Fauna Grenlandica, p. 
163), under the name of Plewronectes cynoglossus, and subsequently named by him Plewro- 
nectes pingus (Sthandling: g, Kongel. Danske Videnskabernes Selskabs, Naturvid. og Math., 
Copenhagen, vol. 1, 1824, p. 45), is probably identical with this species. The true relations 
of the Greenland fish ane already becn pointed out by Professor Gill (Proc. Acad. Nat. 


Sci. Phila., 1864, p. 218), as well as the curious misapprehension by which the synonymy of 


P. pinguis and the halibut has been confounded. 
The following tables give detailed measurements of 23 specimens: 


























MEASUREMENTS. 
Currentnumberof specimen | 10,068 17,355 | 21,000 @ | 21,000 b| 21,000 ¢ | 12,685 | 21,001 @ | 21,001 b | 21,001 ¢ | 21,001 d| 21,001 e 
| Europe, Che: Massa- | Massa- | Massa- Rast 
Wocalityinncs-s-- oaess eee 4 zee banla | chusetts|chusetts chusetts ast- 'LaHave. LaHave.|LaHave.|LaHave. LaHave. 
parte |Swedish | “poy Ba, Ba port. 
| coll. coll. oy y: y- | 
| 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths. 
Extreme length, in inches...) 15.75 15,15 17. 25 19 23 9.5 9.9 10. 2 11.5 12 12. 25 
Body: 
Greatest height -.....-..-- 0,315 0. 33 0. 34 0.325 0. 34 0.30 | 
Least height of tail .--..-. 0. 07 OSA naasstuce bocdreesdpassaccas 0,06 
Head: 
Greatest length ........... 0.15 0. 0.05 
Length of maxillary....... 0.035 0. 0.035 | 
Length of mandible. ....-. 0.05 0. 0. 05 
Diameter of orbit ....-.-. 0,05 0 0.05 
Pectoral: 
Distance from snout ..---- 0.16 OSE G | Seererste ter stvemtneesrets | eet O-pLG |S eretatetotatn | clowia moles | siotereetetteie states | rere eae 
Mengthwec cect oceanee 0.09 OSLO5I | Saaasecen | lmeaate welee|(eeectercias OF LO Pavers crest ates ate tmeree =) el | cteieetetctetsl actors] atone 
Ventral; 
Distance from snout....--- Ol iae aoe aeeiee Soeene nee | enema etl eeeineen =| Seep eeeee 
Length (blind side)....---. 0. 06 0. 052 0. 0.055 
BSS yed side) ....-... 0, 065 0. 065 0. 0. 065 
Dorsal. - eee eo eneee meee 107 101 115 113 
Anal . 96 87 97 98 
Pectoral 12 11 11 13 
Ventral . : 6 6 6 6 
Number of lateral | 
line (blind | side) a creine'sla ele 117 1l4 150 138 136 128 113 112 130 115 117 
(eyed side) .......... 115 116 140 133 134 118 117 119 128 110 117 





























Current number of specimen) 21,005 @ | 21,005 b | 21,017 |21,047 al 21,047 b'21,019 al 21,029 b) 21,019 ¢|21,019 a| 21,019 e| 21,032 |21,061 @ 
Satie § | Walifax alifax i:¢,~ | Hali- | Hali- | Hali- | Hali- | Hali- | Hali- | Hali- | Hali- | Hali- 
Locality -.-.-------------- Q Halifax. | Halifax. | Halifax.) “pov fax | axe rae rat as fae taal re 


100ths. | 100ths. | 100ths. | 100ths.| 100ths.| 100ths. | 100ths. | 100ths. | 100ths. | 100ths. | 100ths.| 100ths. 























Extreme length, in inches..| 15.75 | 19 16.25 | 19 | 24.25 | 21.5 19 20 20.25 | 19 19.25 |114mm. 
Body : 
Greatest height........... 0.375 | 0.316 | 0.33 0.34 0.365 0. 245 
Least height of tail. ...---. OUOVEN |= emwtern |= a miata ofa | alana eects 0. 055 
Head: 


. 165 
045 
. O6 
. 06 


Greatest length. .......... 

Length of maxillary 

Length of mandibl 

Diameter of orbit......... 
Pectoral: 

Distance from snout...--. | 

Men gsthitecss- passes clooe at ie 
Ventral: 


17 
. 08 























Distance from snout 20 
Length (blind a . 055 
(eyed side) 0. 05& 
Dorsal 
Anal 
Pect« 
Ventri al Sane 
Number of scales s 
line (blind side).......... 109 133 125 127 1 117 130 132 13 119 129 
(eyed side) ......... 115 127 128 25 122 12 130 117 DT. 115 125 
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CATALOGUE OF SPECIMENS IN NATIONAL MUSEUM, 


























































Num- | | wat 
s , Than - Nature 
paliloeue Pe Locality. yen e I’'rom whom received. of speci- 
mens. |" | men. 

= j = 
21000 13 | Massachusetts Bay, off Salem.................-...2--- | Aug. —, 1877} United States Fish Commission. 

21001 11 | La Have Bank ....... 

21005 Ou Wealifaxs cscs acces 

21017 3 | 27 miles south by wes 

21019 PON ME ata keene saeeeasciseacconnees ewes cca 

21032 We eesear do § 

21047 2 | Halifax (trawl 113 and 114) -| Sept. 24, 1877 

21056 4 Massachusetts Bay eaten es olan Aug. 6, 1877 Young 
21057 esse SUD epee c najeininia wo.winsns : a Do. 
21058 2 Masaachagette Bz ey (trawl 32, 90 fathoms) Ot ST AGT: Ee Rathi ie orsign See eoee sede ee Do. 
21059 1 | Halifax (trawl 54) NOD: AOI IneaceltO: aectecceseysces ens ctedon Do. 
21060. PEMA taxsGea Wl Gd) c ceric aacmenachennececeoccnm ae wawasieen | AUSIO) WT leaccecdO tcc. veuatceccluscclcesees Do. 
21061 3 | 27 miles off Chebucto (trawl 85) ...............----..-. Sent. G8 7h |aseee 0s eee eee ee eee Do. 
21062 1 | Halifax (trawl 106, 111 fathoms ..... -| Sept. 20, 1877 Soba ma cetes Do. 
21063 1 | Bedford Basin 2 (trawl 111, 37fs ‘athoms) | Sept. 21, 1877 eae 

10068 1 Bonaparte collection. “ 

17355 1 -| Norwegian Govermmer 

12685 1 | Eastport, Me United States Fish Comm 


A single specimen of the pole flounder was obtained by the Blake from station 343, 
39° 45/ 20” N, lat., 70° 55’ W. lon., in 732 fathoms. The occurrence of this species at such 
immense depths is noteworthy, since the Fish Commission in the same year obtained it at 
a depth of 120 fathoms, in almost the same latitude, and within one minute of the same 
longitude (station 876), Specimens were also taken by the Blake from station CCCXXXIv, 
in 38° 20! 30” N, lat., 73° 26’ 40” W., lon., ata depth of 395 fathoms; from station CCCXXXIL, 
in 35° 45/ 30” N. lat., 74° 48’ W. lon., at a depth of 263 fathoms; from station CCCXXIX, in 
34° 39/ 40” N. lat., 75° 14/ 40/7 W. lon., at a depth of 603 fathoms; and from station 
CCOXXIT, in 35° 45! 30” N. lat., 749 48” W. lon., at a depth of 263 fathoms. 

The Albatross secured examples from station 2528, in 41° 47/ N, lat., 65° 37/30" W. 
lon., at a depth of 677 fathoms; from station 2110, in 350 12 107s Ni: inte 74° 57! 15” W, 
lon., ata depth of 516 fathoms; from station 2 2180, in 39° 29/ 50” N. lat., 71° 49’ 30” W. 
lon., at a depth of 523 fathoms; from station 2299, in 35° 27/ 20” N, lat., 75° 16’ 30” W. 
lon., at a depth of 17 fathoms; from station 2532, in 40° 34/30” N. lat., 66° 48’ W. lon., 
ata depth of 705 fathoms; from station 2470, in 44° 47’ N, lat., 569 35! 45" W, lon, at a 
depth of 224 fathoms; from station 2499, in 44° 46 30/ N, lat., 59° 55! 45’ W, lon., at a 
depth of 130 fathoms; from station 2424, in os 41! 37’ N, lat., 74° 42/ 15” W. lon., at a 
depth of 85 fathoms; from station 2171, in 379 5 30” N, lat., 73° 48! 40” W. lon., at a depth 
of 444 fathoms; from station 2553, in 389° - N. lat., 70° 36’ W. lon., at a depth of 551 
fathoms; from station 2513, in 43° 5 N. lat., 63° 56/ 30’ W. lon., at a depth of 154 fath- 
oms; from station 2505, in 44° 23! 80’ N. lat., 61° 44/15” W. lon., at a depth of 93 fathoms; 
from station 2560, in 39° 48/ 10” N, lat., 71° 48’ 40” W, Jon., at a depth of 114 fathoms; from 
station 2425, in 37° 10! 15” N. lat., 74° 32’ W. lon., at a depth of 143 fathoms; from station 
2546, in 39° 53! 30” N, lat., 70° 17/ 30” W. lon., at a depth of 538 fathoms ; fon station 2561, 
in 39° 38’ N. lat., 71° 42’ W. lon., at a depth of 500 fathoms; from station 2596, in 39° 52! 

15” N. lat., 71° 32’ W. lon., at adepth of 180 fathoms; from arco 2547, in 39° 54! 30” N. 
lat., 70° 20’ W. lon., at a depth of 390 fathoms; from Station 2 2549, in 39° oe 30” N. lat., 
70° 17’ W. lon., at a depth of 571 fathoms; from station 2502, in 390 47! 07” N. lat., 70° 35! 
W. lon., at a depth of 721 fathoms; Cat. No. 32814, U.S. N. M., from station 2018, in 37° 12/ 

22! N. jee: 74° 20/ 04 W. lon., ata depth of 738 fathoms; Cat. No. 33467, U.S. N. M., from 
station 2067, in 42° 15/ 25’ N. lat., 65° 48/ 40’ W. lon., at a depth of 122 fathoms; Cat. No. 
35484, U.S. N, M., from station 2136, in 39° 52/15” N. lat., 70° 55’ 30’ W.lon., at a depth 
of 353 fathoms; Cat. Nos. 35549 and 35550, U.S. N. M., from st ition 2202, in 39° 38’ N. lat., 
71° 39! 45” W. lon., at a depth of 515 afore: Cat. Nose 35449, U. S. N. M., from shation 
2183, in 39° 57’ 45” N. lat., 70° 56’ 30” W. lIon., at a depth of 195 > fathoms; Cat No. 33587, 
U. Ss. N.M., from station 2086, in 40° 05/ 05” N, lat., 709.35’ W, lon., at a depth of 69 fath- 
oms; Cat. No. 33384, U.S. N.M., from station 2072, in 41° 53! N, lat., 65° 35’ W. lon, at a 
depth of 858 fathoms; Cat. No. 32680, U.S. N. M., from station 2003, in 37° 16/ 30” N. lat., 

19868—No. 2 28 
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74° 20' 36” W. lon., at a depth of 641 fathoms; Cat. No. 33554, U.S. N. M., from station 
2092, in 39° 58’ 35” N. lat., 71° 00’ 380” W. lon., at a depth of 197 fathoms; Cat. No. 32654, 
U. S. N. M., from station 2003, in 37° 16’ 30” N. lat., 74° 20’ 36” W. lon., ata depth of 
641 fathoms; Cat. No. 33475, U.S. N. M., from station 2064, in 42° 25’ 40" N. Jat., 66° 08’ 
35” W. lon., at a depth of 122 fathoms; Cat. No. 35410, U.S. N. M., from geacionl: 2179, in 
39° 30/10” N, lat., 71° 50’ W. lon., at a depth of 510 fathoms; Cat. No. 35697, U. S. N. M., 
from station 2262, in 39° 54’ 45’ N, lat., 69° 29’ 45’ W. lon., at a depth of 250 fathoms; 
Cat. No. 35460, U. S. N. M., from station 2187, in 39° 49/ 30’ N. lat., 71° 10’ W. lon., at a 
depth of 420 fathoms. 

Specimens were also obtained by the Fish Hawk from the following localities: From 
station 1154, in 39° 53/ 31” N, lat., 70° 39’ W. lon., at a depth of 193 fathoms; Cat. No. 
28915, U.S. N. M., from station 994, in 39° 40’ N. lat., 71° 30’ W. lon., at a depth of 368 
fathoms; Cat. No. 28785, U. 8. N. M., from station 937, in 39° 49/ 25’ N. lat., 69° 49’ W. 
lon., at a depth of 616 fathoms; Cat. No. 26725, U.S. N. M., from station 398, in 37° 24' N, 
lat.. 74° 17’ W. lon., at a depth of 300 fathoms: Cat. No. 28845, U. S. N. M., from station 
9} ae in 39° 57’ N. lat., 70° 31’ 30” W. lon., at a depth of 225 eyes: Cat. NG. 31869, U.S. 

N. M., from station 1155, in 59° 52’ N. lat., 70° 30’ W. lon., at a depth of 554 fathoms; Cat. 
No. 26729, U.S. N. M., from station 897, in 37° 25’ N. lat., 749 18’ W. lon., at a denen of 
1574 fathoms: Cat. No. 26178, U. S. N. M., from station 895, in 39° 56’ 30’ N, lat., 70° 59/45” 
W. lon., at a depth of 238 fathoms; Cat. No! 31772, U.S. N. M., from station 1140, in39° 
34’ N, lat., 71° 56’ W. lon., at a depth of 374 fathoms; Cat. No. 28949, U. S. N. M., from 
station 1029, in 39° 57’ 06’ N, lat., 69° 16’ W. lon., at a depth of 458 fathoms; Cat. No. 
28810, U.S. N. M., from station 945, in 39° 58’ N. lat., 71° 13’ W. lon., at a depth of 207 
fathoms; Cat. No. 28735, U. S. N. M., from station 925, in 39° 55! N, lat., 70° 47’ W. lon., at 
a depth of 229 fathoms; Cat. No. 28932, U. 8. N. M., from station 1028, in 39° 57’ N. lat., 
69° 17’ W. lon., at a depth of 410 fathoms; Cat. No, 28916, U.S. N. M., from station 1025, 
in 39° 49’ N. lat., 71° 25’ W. lon., at a depth of 216 enone Cat. No. 28918, U. SSAN5 SM, 
from station 998,in 39° 41’ N. lat., 71° 32’ W. lon., ata depth of 302 fathoms; Cat. Ne 
28161, U.S. N. M., from station 894, in 39° 53’ N, lat., 70° 58’ 30/’ W. lon., at a depth of 365 
fathoms; Cat. No. 26113, U. 8. N. M., from station 869, in 40° 02/ 18” N, lat., 70° 23’ 06” W. 
lon., at a depth of 192 fathoms; and Cat. No. 26018, U. 8S. N. M., from station 870, in 40° 
02! 36” N. lat., 70° 22/ 58” W, lon., at a depth of 155 fathoms. 


HIPPOGLOSSUS, Cuvier. 


Hippoglossus, CUVIER, Régne Animal, ed. 1, 1817, 1, 221; ed 11, 1829, 340.—GUNTHER, Cat. Fish. Brit. Mus., 
IV, 403.—JORDAN and GILBERT, Bull. xvi, U. 8S. N. M., 818. 

Dextral pleuronectoids, having an oblong body, not strongly compressed. Mouth wide, 
oblique. Teeth in two series on the upper jaw, one on lower; the anterior ones above and 
the lateral teeth below, strong; vomer and palatines toothless; lower pharyngeal teeth in 
two rows. Dorsal origin above eye, its middle rays longest, its posterior rays, like those of 
anal, bifid; caudal crescentic; ventrals lateral. Scales small, eycloid; lateral line strongly 
curved in front, Gill rakers short, compressed, wide-set, and few in number. Vertebre 
16-34. 

HIPPOGLOSSUS VULGARIS, Fiemine. (Fig. 363.) 


Pleuronectes hippoglossus, LINN&xUS, Systema Nature, ed. x, 1, 269. 
Hippoglossus vulgaris, FLEMING, British Animals, 199.—Ginruer, Cat. Fish. Brit. Mus., tv, 1862, 403. 
Hippoglossus americanus, GILL, Proc. Acad. Nat. Sci. Phila., 1864, 220. 

Body comparatively elongate, not strongly compressed, deep mesially, its height one- 
third of its length. Head broad, its length 33 in that of body. Eyes large, separated by 
a very broad, flattish area; lower eye in advance of upper. Mouth large, the maxillary 
reaching vertical from middle of orbit. 

Radial formula: D. 105; A. 78. 

Color, dark brown; blind side, white. 
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The halibut were once very abundant in Massachusetts Bay, but are now found chiefly at 
a depth of 100-300 fathoms on the slopes of the outer banks, where they are sought by au 
large fleet of Gloucester fishing schooners. Individuals are occasionally taken near the 
shore. In 1875 one weighing about 200 pounds was caught by a dory fisherman off Half. 
way Rock, Salem Harbor, and one still larger in Gloucester Harbor, in August, 1878. 

’ The New London halibut smacks obtain many halibut on the south part of Georges 
Banks and the neighboring shoals. An individual was taken, years ago, on the outer side 
of Fishers Island, Connecticut, The halibut may, in all probability, be found to be abkun- 
dant on the edge of the continental slope south of Cape Cod, since here have been recently 
obtained nearly all the species most constantly associated on the northern halibut grounds 
on the outer edges of La Have, Browns, Sable Island, and other banks off the coast of 
Nova Scotia and Newfoundland. 


PLATYSOMATICHTHYS, Bleeker, 


Reinhardtius, GILL, Cat. Fish. E. Coast N. Amer. 1861, 50 (name only). 
Platysomatichthys, BLEEKER, Comptes Rendus, Acad. Sci. Amsterdam, X11, 1862. 


Dextral pleuronectoids, having the body somewhat elongate. Head and mouth large; 
maxillary reaching beyond vertical from anterior margin of eye. Jaws with strong, un- 
equal teeth; the upper with two series in front, which converge posteriorly, the lower with 
a series of strong, distant teeth; vomer and palatines toothless. Gill rakers few in num- 
ber, short and rough. Fins low, the caudal fin crescentic. Lower pharyngeal teeth in a 
single row. Scales small, cycloid, the lateral line straight. (Jordan.) 


PLATYSOMATICHTHYS HIPPOGLOSSOIDES, (WaLBAuUM), GOODE and BEAN. (Figure 364.) 


Pleuronectes cynoglossus, FABRICIUS, 1780 (not Gronovius). 

Pleuronectes hippoglossoides, WALBAUM, Artedi, Pise., 1792, 151. 

Reinhardtius hippoglossoides, GILL, Cat. Fish. E. Coast N. Am., 1861, 50; Prov. Acad. Nat. Sci. Phila., 1864, 218. 

Platysomatichthys hippoglossoides, GooDE and BEAN, Cat. Fish. Essex Co., 1879, 7.—JORDAN and GILBERT, 
Bull. xv1, U. S. Nat. Mus., 819.—Co ett, Norsk. Nordhavs. Exp. Fisk., 142. 

Pleuronectes pinguis, Faprictus, K. Vid. Selsk. Nat. och Math. Ath., 1824, 43. 

Hippoglossus pinguis, GAIMARD. Voy. Skand. et Lap. Poiss., pl. Xxu.! 

Platysomatichthys pinguis, BLEEKER, Vers]. Medelel. K. Akad. Wetensch. Amsterdam, X11, 1862, 426. 

Hippoglossus pinguis, COLLETT, Norges Fiske, 1875, 135,—GtntTuer, Challenger Report, XXII, 1887, 161, 

Hippoglossus grenlandicus, GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 404. 

Body elongate, its height one-third of its length, that of the head one-fourth. Eyes 
parallel: the diameter of the orbit is one-eighth the length of the head, and one-half that 
of the snout; interorbital space flat, wider than the orbit. Lower jaw prominent, the length 
of the maxillary two-fifths of head. Teeth conical, pointed, in two series, convergent pos- 
teriorly on the upper jaw, those of the outer series decreasing in size; a pair of strong 
canines in the inner series in front, the others very small; a series of strong, distant teeth 
on lower jaw. Gillrakers short, thick, and strongly dentate. Fins naked. Dorsal and 
anal rays simple, the dorsal beginning over posterior third of the eye, its longest rays one- 
third length of head. Scales small, not ciliated. 

Radial formula: D. 100; A. 75. 

Color, brownish, or yellowish gray. 

An Arctic species frequently brought in by the halibut fishing schooners of Gloucester. 
[ts range extends as far south as the gully between Le Have and Browns Banks and 
Georges Banks. A young specimen, 165 mm. in length (D. 91; A. 72), was trawled by the 
Albatross at station 2431, in 43° N. lat., 57° 40/30” W. lon., at a depth of 129 fathoms. The 
species also oceurs in deep water off Norway, and a young one was taken by the Norwegian 
North Atlantic Expedition, southwest of Bear Island, in 447 fathoms, Unlike adult indi- 
viduals, the young have the blind side colorless. 
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PARALICHTHYS, Girard. 


Paralichthys, GIRARD, Pacific Railroad Survey Report, Fishes, 1858, 146.—GUnTuHER, Cat. Fish. Brit. Mus., 
Iv, 431.—JorRDAN and GILBERT, Bull. xvi, U. 8S. Nat. Mus., 821. 

Chenopsetta, GILL, Cat. Fish. E. Coast N. Amer., 1861, 50. 

Pseudorhombus, BLEEKER, Compt. Rendus. Acad. Sci. Amsterdam, x111, 1862, Pleuronectide, 5.—GUNTHER, 
op. cit., 423. 

Xystrewrys, JORDAN and GILBERT, Proc. U. 8. Nat. Mus., 1880, 34. 


Sinistral pleuronectoids, with body oblong; mouth large, oblique; each jaw with a 
single row of usually slender and sharp teeth, which are more or less enlarged anteriorly; 
no teeth on vomer or palatines. Gillrakers various. Scales small, ctenoid or cycloid; lat- 
eral line simple, with a strong curve anteriorly. Dorsal fin single, beginning above or 
before the eye; both ventrals lateral; caudal fin double truncate, or double concave, its 
middle rays produced. No anal spine. (Jordanand Gilbert.) 


PARALICHTHYS OBLONGUS, (MircHiLy), JorRDAN. 


Pleuronectes oblonga, MitcHILL, Trans. Lit. and Phil. Soc. N. Y.1, 1814 (1815), 391. 

Paralichthys oblongus, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 824—Goops, Proc. U.S. Nat. Mus., 
mi, 472. 

Platessa quadrocellata, STORER, Proc. Bost. Soc. Nat. Hist., 11, 1847, 242; Hist. Fish. Mass., 1867, 203, pl. xx x1, 
fig. 3. 

Platessa quadrocularis, GILL, Cat. Fish. KE. Coast N. A., 1861, 51. 


Body much compressed, elongate, its greatest height less than two-fifths of its length. 
Head rather short, its length one-fourth that of body. Eyes separated by a prominent, 
narrow, Sharp ridge, the diameter of the orbit nearly one-fourth of the length of the head. 
Upper jaw with very numerous, small, close-set teeth laterally, and 4 or 5 canines in front; 
the lateral teeth abruptly smaller than the anterior; lower jaw with 7 to 10 teeth on either 
side. Maxillary narrow, reaching past vertical from middle of pupil, its length two and 
one-fourth times in that of head. Scales weakly ctenoid or cycloid, over 90 in lateral line. 
Gillrakers thick and rather long, about 8 below angle. Dorsal low, beginning over front 
of eye, some of the anterior rays exserted, the longest rays behind middle of fin, their 
length not quite half that of head. No anal spine. 

Radial formula: D, 72-86; A. 59-76. 

Color, brownish gray, mottled; 4 large black ocellz, each surrounded by a lighter mar- 
gin; 2 behind middle of body, 1 below dorsal, and 1 above anal; 2 smaller spots near last 
rays of dorsal and anal. 

This is a well-marked species, known for many years as an inhabitant of moderate 
depths along the coast from Florida north to Massachusetts. The northern limit of its range 
is marked by the capture of a single small individual in 1877, off the mouth of Salem Harbor. 

It is not properly a deep-sea species, but is included in the list on account of its occa- 
sional capture at the hundred fathom line. 

The Fish Hawk obtained a single individual (Cat. No. 26078, U.S. N. M.) from station 
873, 1a 40° 02’ N, lat., 70° 57’ W. lor., at a depth of 100 fathoms; and the Albatross took it 
from station 2307, in 35° 42' N, lat., 74° 54’ 30’ W. lon., at a depth of 43 fathoms; from 
station 2313, in 32° 53/ N, lat., 77° 53’ W. lon., at a depth of 99 fathoms; from station 2421, 
in 37° O7' N, lat., 74° 34/30” W. lon., at a depth of 64 fathoms; Cat. No. 28861, U.S. N. M., 
from Buzzards Bay; and a single specimen from station 2297, in 35° 58’ N, lat., 74° 53’ W. 
lon., at a depth of 49 fathoms. 

Giinther enumerates other species of Paralichthys from deep waters, namely, Para- 
lichthys Hectoris, (Giinther,) from 150 fathoms, off New Zealand; P. boops, (Hector,) off 
Cape Farewell, 400 fathoms; and P. ocellatus, (Qthr.,) Admiralty Islands, 152 fathoms. 
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NOTOSEMA, Goode and Bean. 


Notosema, GOopE and BEAN, Bull. Mus. Comp. Zodl., x, 1883. 

Sinistral pleuronectoids with elliptical body and pedunculate caudal fin. Mouth mod- 
erate in size, and beneath the central axis of the body. Eyes large upon left side, close 
_ together, the upper one nearly encroaching upon the profile, the lower slightly in advance 
of the upper. Teeth in single series in the jaws, about equally developed upon each side 
much largest in front; absent on vomer and palatines. Pectoral fins somewhat unequal, 
that upon the blind side about three-fourths as large as its mate. The dorsal fin com- 
mences slightly behind the anterior margin of the upper eye, and the first eight rays are 
separated into a distinct subdivision of the fin, several of them being much prolonged. 

Caudal fin pedunculate, rounded posteriorly. Sinistral ventral much elongated. Seales 
small, strongly ctenoid on colored side of body. Lateral line prominent, strongly arched 
over the pectoral, alike on both sides. Gill rakers moderately numerous, rather stout, sub- 
triangular, pectinate posteriorly. Pseudobranchiw well developed. Vertebrie 35, 


NOTOSEMA DILECTA, Gooner and Bean. (Figures 365 A, B,362, young.) 


Notosema dilecta, GoopE and BEAN, Bull. Mus. Comp. Zodl., x, 193. 
Ancylopsetta dilecta, JORDAN, Cat. Fish. N. America, 1885, 134. 


The height of the body is contained twice in its total length, without caudal, and is 
equal to twice the distance of the origin of the ventral from the snout. The height of the 
caudal peduncle is one-ninth of the standard body length. 

The length of the head is two-sevenths of the standard length, and three times the 
diameter of the eye. Width of interorbital area almost imperceptible. Mandible reaching 
to middle of pupil of lower eye, its length equal to half that of the head. Upper jaw con- 
tained 24 times in length of head. 

The dorsal fin, beginning almost over the anterior margin of the eye, is composed of 
about 68 rays, the longest of which are the second and third, which are contained twice in 
the greatest height of the body, and which are almost twice as long as the length of the 
base of the triangular division of the fin to which they belong. 

The anal fin is made up of 54-56 simple rays, of which the posterior ones are largest, 
as they are also in the main portion of the dorsal. It begins close to the vent, at a dis- 
tance from the snout equal to the length of the elongated sinistral ventral. 

The caudal is pedunculate, its middle rays somewhat elongate, giving it a wedge-shaped 
outline. 

The pectoral of the colored side is subtriangular, its length contained five and one- 
half times in the standard length. 

The ventrals are composed of six rays, that upon the colored side much produced in 
_ its anterior portion, its length more than three times that of its mate. 

Radial formula: D. 69; A. 56; P. 11; V.6; B.7. Lateral line 48 (in straight portion). 

Color on the left side purplish brown, speckled with dark brown, and with three large 
ocellated subeircular spots, nearly as large as the eye, with white center, dark iris, narrow 
light margin, and a brown encircling outline. They are arranged in the form of an isosceles 
triangle, the spot marking the apex being upon the lateral line, near the base of the cau- 
dal peduncle, the others distant from the lateral line, on either side, a space equal to their 
own diameters, the lower one nearly reached by the tip of the elongate ventral, On the 
blind side white. Fins blotched with dark brown. 

The Blake obtained 4 specimens from station CCCXIIL, off Charleston, S. C., in 32° 3V 
50” N. lat., 78° 45’ W. lon., at a depth of 75 fathoms, and a single individual from station 
CLXVIII, in 23° 13/ N, lat., 89° 10’ W. lon., at a depth of 84 fathoms. Examples were also 
secured by the Albatross from station 2311, in 82055! N, lat., 77° 54 W. lon., at a depth of 
79 fathoms; from station 2313, in 32° 53’ N. lat., 77° 53’ W. lon., at a depth of 99 fath- 
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oms; from station 2578, in 29° 14’ 30” N, lat., 88° 09/ 30/7 W.lon., at a depth of 68 fathoms; 
from station 2403, in 28° 42/ 30” N. lat., 85° 29’ W. lon., at a depth of 88 fathoms; and 
from station 2312, in 32° 54’ N, lat., 77° 53/ 30’ W. lon., at a depth of 88 fathoms. 


HIPPOGLOSSOIDES, Gottsche. 


Hippoglossoides, GOTTSCHE, Wiegmann’s Archiv., 1835, 168.—GUNTHER, Cat. Fish. Brit. Mus., 1v, 405,—Jor- 
DAN and GILBERT, Bull. xvi, U. S. Nat. Mus., rv, 405. 

Psettichthys, GIRARD, Proe. Acad. Nat. Sci., Phila., 1854, 140. 

Pomatopsetta, GILL, Proc. Acad. Nat. Sci., Phila., 1864, 217. 


Dextral! pleuronectoids having the body oblong and somewhat compressed; mouth 
rather large, having a single row of sharp teeth on each jaw, and sometimes an inner row 
of small ones in the upper jaw; vomer and palatines toothless; gill rakers long and slender. 
Seales ctenoid; lateral line nearly straight, simple, or with accessory branch. Dorsal fin 
low in front, beginning over or before the eye. Ventrals both lateral. Caudal double 
truncate, produced. 


HIPPOGLOSSOIDES PLATESSOIDES, (Fasrictus), GILL. (Figure 367.) 


Pleuronectes platessoides, FABRICIUS, Fauna Greenlandica, 1780, 164 (excellent deseription).— “‘ Vidensk, 
Selsk. Natury. och Mathem. Afhand1., 1,50, pl. 1, fig. 2.” 

Citharus platessoides, REINHARDT, ibid. VI, 1838, p. 130.—KROYER, in Gaimard, Voyage en Scandinavie, ete. 
pls. xx1 (excellent figure). 

Drepano (p) setta platessoides, GILL, Cat. Fish. E. Coast N. America, 1861, 50. 

Hippoglossoides platessoides, Gri, Proc. Acad, Nat. Sci. Phila.. 1864, 217.—Goopkr and Bran, Cat. Fish. Essex 
Co., Mass., 1879, 7.—Cou.ett, Norsk. Nordh. Exp. Fiske, 1875, 145.—Goopkr, Proc. U.S. Nat. Mus., 111,471.— 
GUNTHER, Challenger Report, xxu, 1887, 161.—JORDAN and GILBERT, Bull. xvi, U.S. N. M., 826. 

Platessa dentata (not Pleuronectes dentatus, Mitchill), STORER, Rep. Fish. Mass. 1839, p. 143; Hist. Fish. Mass. 


1867, 197, pl. xxx, fig. 3. 
Hippoglossoides dentatus, GILL, Cat. Fish. E. Coast N. A., 1861,50.—GintTuer, Cat. Fish. Brit. Mus., rv, 1862. 
406. 


Pomatopsetta dentata, GILL, Proc. Acad, Nat. Sei. 1864, 217 (with def. of Pomatopsetta, 216). 
Hippoglossoides limandoides, GOODE and BEAN, Amer. Journ, Sei. and Arts, Xvir, 1876, 39. 

Body moderately elongate, its height two-fifths of its length. Head short, its length 
33 in that of body. Mouth moderate, oblique; maxillary narrow, reaching to vertical from 
middle of orbit, its length 2% times in that of head. Teeth moderate, conical; in one row 
in each jaw, those in the lower jaw largest. Eyes moderate, the upper one largest and 
longer than snout. Lower jaw included. Lateral line nearly straight, simple, containing 
about 90 pierced scales. Interorbital space narrow, with a raised, obtuse ridge, entirely 
covered with rough scales; mandible sealy. Gill rakers short and robust, smooth, about 10 
below angle; the length of the longest less than one-third diameter of orbit. Fins covered 
with small, rough seales. A strong pre-anal spine. Pectoral not quite half as long as the 
head. 

Radial formula: D. 80-93; A. 64-75. 

Color, ferruginous. 

This species is not unusual in deep water off southern Massachusetts and Rhode 
Island, approaching the coasts in winter. South of Spitzbergen and Bear Island it occurs at 
depths of 120-220 fathoms. The Albatross took it from station 2453, in 47° 10/N. lat., 51° 02/ 
W. lon., at a depth of 82 fathoms; from station 2499, in 44° 46/ 30” N. lat., 59° 55’ 45” 
W. lon., at a depth of 150 fathoms; from station 2430, in 42° 58/ 30’ N, lat., 50° 50’ W. lon., 
at a depth of 179 fathoms; from station 2498, in 44° 54’ N. lat., 59° 46/ 45’ W. lon., at a 
depth of 65 fathoms; from station 2431, in 43° N, lat., 50° 47/ 30’ W. lon., at a depth of 129 
fathoms; from station 2452, in 47° 04’ N, lat., 50° 48’ W. lon., at a depth of 89 fathoms; 
from station 2461, in 45° 47’ N, lat., 54° 13/30’ W. lon., at a depth of 59 fathoms; from 
station 2455, in 47° 21’ N. lat., 51° 38/ 30’ W. lon., at a depth of 81 fathoms; from station 


‘In H. elassodon reversed individuals sometimes are found. 
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2435, in 43° 12/ N, lat., 50° 38! 45” W. lon., at a depth of 47 fathoms; from station 2457, in 
47° 13’ N. lat., 52° 24’ W. lon., at a depth of 86 fathoms; Cat. No. 33424, U. S. N. M., from 
station 2080, in 41° 13’ N. lat., 66° 21/50” W. lon., at a depth of 55 fathoms; from station 
2437, in 43° 36’ N. lat., 50°05’ W. lon., at a depth of 37 fathoms; from station 2505, in 44° 
23/30” N. lat., 61° 44/15” W., lon., at a depth of 93 fathoms; Cat. No. 33423, U.S. N. M., 
from station 2079, in 41° 13’ N, lat., 66° 21/ 50’ W. lon., at a depth of 55 fathoms; and Cat. 
~ No. 33408, U.S. N. M., from station 2057, in 42° 01/ N. lat., 68° 00! 30 W. lon., at adepth of 
86 fathoms. The Fish Hawk obtained the following specimens: Cat. No. 28911, U.S. N. M., 
from station 992, in 40° 33/ N. lat., 70° 45’ W. lon., at a depth of 36 fathoms; Cat. No. 28979, 
U.S. N. M., from station 1038, in 39° 48’ N, lat., 70° 06’ W. lon., at a depth of 146 fathoms; 
Cat. No. 28726, U.S. N. M., from station 917, in 40° 22’ N, lat., 70° 42/ W. lon., at a depth 
of 44 fathoms; Cat. No. 28744 U.S. N. M., from station 918, in 40° 20/ 24” N. lat., 70° 41/30” 
W. lon., at a depth of 46 fathoms; and trom station 989, in 40° 49’ N. lat., 70° 47’ W. lon., 
at a depth of 30 fathoms. The National Museum possesses an additional specimen (Glou- 
cester Donation No, 254). 


LEPIDORHOMBUS, Gunther. 
Lepidorhombus, (subg. of Rhombus), GUNTHER, Cat. Fish. Brit. Mus., rv, 1862, 407, 411. 


Sinistral pleuronectoids with mouth wide, the length of the maxillary being more than 
one-third of that of the head. Each jaw with a narrow band of villiform teeth, without 
canines; vomerine teeth; none on the palatines. The dorsal fin commences on the snout; 
nearly all the dorsal and the anal rays branched. Veutral free from anal; scalessmall and 
ciliated. Gill membranes scarcely united at the throat; gillrakers well developed, lance- 
olate. Branchiostegals 7. ((riinther.) 


LEPIDORHOMBUS MEGASTOMA, (DONOVAN), GUNTHER. 


Pleuronectes megastoma, DONOVAN, British Fishes, m1, 51.—VatLtiant, Exp. Sei. Travailleur et Talisman, 
1888, 188. 
Rhombus (Lepidorhombus) megastoma, GUNTHER, Cat. Fish. Brit. Mus., lv, 1862, 411. 

The height of the body is contained 22 in the total length (without caudal), the length 
of the head 34. Seales rather small, with the posterior margin ciliated and rounded, cover- 
ing nearly the whole head (the interorbital space and the maxillary ineluded); interorbital 
space very narrow; the diameter of the eye is two-ninths the length of the head. Bach 
fin ray is accompanied by a series of minute rough scales. Lateral line with a sub-semi- 
circular curve above the pectoral. Lower jaw prominent; the length of the maxillary is 
contained 24 in that of the head. Teeth in the jaws in a very narrow band, widening an- 
teriorly. The lower eye is somewhat in advance of the upper. The dorsal tin termi- 
nates ata distance from the caudal which equals the depth of the free portion of the tail; 
its longest rays are at the commencement of the posterior third of the fin, where they are 
two-fifths of the length of the head, and somewhat shorter than the pectoral. No spine 
before the anal. 

Radial formula: B.7; D. 85—87; A. 67—69; L. lat. 120. Vert. 11-30. 

Color, yellowish brown. (@iinther.) 

This form, occasionally found on the coasts of Great Britain and Seandinavia, was 
taken by the French deep-sea explorers at various points off the coasts of Spain : ad 
Morocco and the Azores, at depths of 60 to 560 meters (stations XVIL (1850); VIII (1532); 
I; IV; V3 VI; XVII; Cxxim). Out of 29 specimens, 2+ were from inside the 100-fathom 
line—those from the Azores (560 meters) and off Morocco (550 meters) the deepest. 
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SCIANECTES, Aleoek. (Figure 371.) 


Scianectes, ALCOCK, Journal Asiatic Society of Bengal, Lvimt (11), 1889, 284; Ann. and Mag. Nat. Hist., 1890 
(Nov.), 398, 1890 (11), 216; Bathybial Fishes, Bay of Bengal, 27. 


Cleft of mouth narrow, the maxillary less than a third the length of the head, denti- 
tion more developed on blind side. Dorsal fin commencing before the eye, on the snout. 
Body pyriform and delicate. Vomerine teeth. Eyes on the left side and close together. 
All the rays of the vertical fins simple, elongated, weak, and filamentous. Scales minute, 
membranous, and very decidous. Lateral line with acurve above the pectoral. Gill mem- 
branes united at the throat. Gillrakers distant and short. 

Represented by two species, S. lophoptera, Alcock, mouth of Devi River, 68 fathoms 
(loc. cit.), and S. macropththalmus, Alcock, from Bay of Bengal, 40 miles south-west of 
Akyab, in about 100 fathoms of water (loc. cit., Ann. and Mag. Nat. Hist., 1890, 1, 216), 
and from station, 96, 98-102 fathoms. 


TRICHOPSETTA, Gill. 
Trichopsetta, GILL, Proc. U. 8. Nat. Mus., 1888, 603. 


Psettines with the body oblong, rhombo-oval, covered with adherent ctenoid scales; 
lateral line with an arch differentiated in front on eyed side, obscure but rectilinear on 
blind side; profile ineurved or rectilinear; mouth large; supramaxillary bones obliquely 
truncated behind; teeth small, somewhat enlarged and hooked in front, uniserial; dorsal 
and anal symmetrical behind, dorsal commencing on snout and deflected towards right 
nostril; caudal subsessile and convex; pectorals very unequal, the left obtuse, the right 
with the second and third rays extended and filiform; ventrals both free, very unequal; the 
left fin on the abdominal ridge with a moderately broad base and 6 rays, the last of which 
is attached by membrane to the ridge; the right fin with a narrower base (and in the males 
with the inner 4 rays setiform, but in the female nearly similar to the left fin); inter- 
branchial membrane imperforate; gill rakers slender and unarmed. 


TRICHOPSETTA VENTRALIS, (GoopE and BEAN), GILL. (Figure 372.) 


Citharichthys ventralis, GOODE and BEAN, Proe. U. S. Nat. Mus., vit, 1885, 592. 
Trichopsetta ventralis, GILL, loc. cit. 


Extreme length of specimen described, 117 millimeters. No. 37345, Gulf of Mexico, 
Albatross station 2386, 60 fathoms. 

The height of the body (50 millimeters) is about 24 times in its total length (without 
eaudal), and is equal to about 44 times the height of the tail (11) and about 9 times its 
thickness (54). 

The scales are ovate, strongly ctenoid, the largest about 3 millimeters in diameter; the 
diameter less than half that of the eye. The seales are firmly fixed; there are 66 scales in 
the lateral line (on the colored side), 19-21 of these in the curved portion, which is bold and 
sharply defined; and 19 above and 23 below the lateral line at broadest part of body. 

The length of the head (29 millimeters) is one-fourth that of the body, and 3 times the 
diameter of the eye (8); the interorbital space is very narrow, scaleless, its width equal to 
one-eighth diameter of eye. The length of mandible (16 millimeters) is twice the diameter 
of the eye; the length of maxillary (13 millimeters) less than half that of head. 

The dorsal fin begins upon the snout, upon the blind side, and in advance of the eyes; 
its greatest height about equal to length of mandible. It is composed of 93 simple rays. 
The anal begins under the axil of the pectoral, its longest ray (equal to longest in dorsal) 
equals ov slightly exceeds half the distance of its anterior ray from the snout. It is com- 
posed of 73 simple rays. 

The caudal is subsessile, composed of 17 rays; its length (24 millimeters) a little less 
than half the height of body, and equal to length of head without snout. 

The pectorals are inserted considerably below the origin of the lateral line, close to the 
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gillopening. That on the colored side is composed of 11 rays, its length (19 millimeters) 
nearly one-sixth of the total length; that of the blind side composed of 7 or 8 rays, the 
largest (28 millimeters), almost as long as head. 
Radial formula: D. 93; A. 73; P.11, 7 or 8; V. 6; L. lat. 66. 

Color, light brownish gray, a dark blotch as long as the eye on the anterior rays of the 
anal; a few obscure ones on different parts of lighter hue at the junetion of the curved and 
‘straight portions of the lateral line. 


PLATOPHRYS, Swainson. 


Platophrys, SWAINSON., Nat. Hist. Fishes, ete., 1839, 11, 302. 
Rhomboidichthys, BLEEKER, Act. Soc, Sc, Indo-Nedere. i Manad. and Makass., 67.—Ginrner, Cat. Fish Brit. 
Mus., tv, 431. 


Mouth of moderate width, or small, the length of the maxillary being one-third, or less 
than one-third, of that of the head. Teeth minute, of equal size, in a single or double se- 
ries; vomerine and palatine teeth none. Eyes separated by a concave more or less broad 
space. The dorsal commences on the snout; dorsal and anal rays simple. Seales ciliated, 
of moderate size (L. lat. 40) and deciduous; lateral line with a strong curve anteriorly. 
Eyes on the left side. (Giinther.) 


PLATOPHRYS NEBULARIS, Jorpan and GILBERT. 
Platophrys nebularis, JORDAN and GILBERT, Proc. U.S. Nat. Mus., vi, 31, June 3, 1884. 


Body ovate, deep anteriorly, the profile descending steeply, rendered abruptly concave 
in front of interorbital space by the conspicuously projecting, short snout. Month very 
small and oblique, the maxillary reaching vertical from front of lower eye, 3? in head; tip 
of lower jaw entering the profile. Teeth fine, conical, in two series in the upper jaw, one 
in the lower; those of the outer row in upper jaw larger and more widely separated than 
those of the inner series. 

Snout very short, about one-fifth head, equaling interorbital width. Interorbital space 
narrow, deeply concave, closely scaled. Eyes large, the lower in advance of upper, its 
diameter 32 in head. Gill rakers obsolete, 7 rudiments on horizontal branch of anterior 
— arch. 

Seales moderate, not extending on the fins, those on colored side ctenoid, those on 
blind side smooth. Areh of lateral line short and high, its base contained 44 to 5 times in 
the straight portion. 

Dorsal beginning opposite anterior nostril, the rays nearly wniform in length, the long- 
est about half head. Pectoral of colored side 43 in length. Ventral of colored side 
beginning under middle of lower eye, with 6 rays; the right ventral with 5 rays. 

Head 4 in length; depth 15. 

Radial formula: D. 85; A. 64; L. lat. 75 (pores). 

Color, in life, light grayish with reddish tinge, covered with small round spots of darker 
gray and with lighter rings inclosing spaces of the ground color. Vertical fins similarly 
colored, with a small black spot near base of each ninth or tenth ray, Two black spots on 
median line of body divide the length into nearly equal thirds; some other small black 
spots scattered over colored side. (Jordan and Gilbert.) 

The specimens before us agree in all particulars with Jordan and Gilbert’s description, 
save in trifling variations in number of fin rays and in the fact that in large specimens the 
Ciliations of the scales are absent. In three specimens of medium size, the first ray of the 
pectoral of the colored side is elongated, in one considerably so. 

Specimens were taken by the Blake from station CCXLIT, in 24° 43/ N. lat., 83° 25’ W. 
lon., at a depth of 37 fathoms; also by the Albatross from station 2318, in 24° 25/ 48’ N. 
lat., 81° 46’ W. lon., at a depth of 45 fathoms; from station 2405, in 28° 45’ N. lat., 85° 02/ 
_ W. lon., at a depth of 30 fathoms; from station 2406, in 28° 46’ N, lat., 84° 49° W. lon., at 


. 
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a depth of 26 fathoms; from station 2414, in 25° 04/ 30” N, lat., 82° 59’ 15” W. lon., at a 
depth of 26 fathoms; from station 2407, in 28° 47/ 30’ N, lat., 84° 37’ W. lon., at a depth of 
24 fathoms. 

A closely related species, P. cornutus, was obtained by the Challenger from stations 122 


and 122 B, off the coast of Brazil, at depths between 32 and 350 fathoms. (Giinther, Chal- 
lenger Report vi, 7, pl. 11, fig. B; xx11, 165.) 


CITHARICHTH YS, Bleeker. 


Citharichthys, BLEEKER, in GUNTHER, Cat. Fish. Brit. Mus., Iv, 420, 1862; and in Compt. Rend. Acad. Sci. 
Amsterdam, Xt, 1862 (type, Citharichthys cayennensis, BLEEKER.)—GOODE, Proc, U. 8. Nat. Mus., 11, 
1880, 340.—JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 816 (part). 

Sinistral pleuronectoids with ovate body. Mouth large, the maxillary nearly half as 
long as the head. Eyes sinistral, large, the uppermost not close to dorsal outline. Teeth 
feeble, in single series, nearly equally developed on each side. Pectoral upon blind side 
fewer-rayed, much longer than its counterpart. Ventrals asymmetrically placed, the sini- 
stral one upon the median ventral line, that upon the blind side produced in the males, 
Dorsal fin commencing in advance of the eyes upon the snout, and upon the blind side of 
the dorsal line. Dorsal and anal rays simple. 

Seales moderate, ovate, strongly pectinate, firmly attached. Lateral line of colored side 
strongly arched over pectoral as in Limanda. Gillrakers short, rather stout, flexible. 
Vertebrie 34 (in C. arctifrons). Gill membranes broadly united below the throat; gill rakers 
lanceolate. Branchiostegals 5. 


CITHARICHTHYS ARCTIFRONS, Goops. (Figures 366, A, B.) 


Citharichthys arctifrons, GoopE, Proe. U. 8. Nat. Mus., ru, 1880, 341, 472.—GoopE and BEAN, Bull. Mus. Comp. 
Zool., X, 194.—GUNTHER, Challenger Report, Xx11, 1887, 165. 


The height of the body (37) is about three-eighths of its total length (without caudal), 
and is equal to about 4 times the height of the tail (9) and about 5 times its thickness (7). 

The seales are irregularly polygonal, cycloid; the largest about 6 millimeters in diam- 
eter; the diameter (5) nearly equal to that of the eye. The scales are flexible, loosely 
arranged, and very easily detached, so that it is difficult to secure a specimen in good order. 
Small scales on the rays of the ventral fins. There are 40 scales in the lateral line (on the 
colored side), which is sharply defined and straight, and 7 or 8 above and the same number 
below the lateral line at the broadest part of the body. 

The length of the head (24-244) is about one-fourth that of the body, and 4 times the 
diameter of the eye (6). The interorbital space (1) is very narrow, equal to the difference 
in the distances from snout to lower eye (4) and snout to upper eye (5). The length of man 
dible (10-104) is about double the latter distance; the length of the maxillary (7-74) slightly 
more than the greatest width of the body. 

The dorsal fin begins upon the snout, above the anterior margin of the upper eye. Its 
greatest height (13-15) is about three times the distance of its anterior ray from the snout. 
It is composed of 82 to 83 simple rays. The anal begins under the axil of the pectoral, its 
greatest height (14-15) equal to or slightly exceeding half the distance of its anterior ray 
from the snout. It is composed of 67 simple rays. 

The caudal is subsessile, triangular, of 16 rays; its length about equal to that of the 
head. In dorsal, anal, and caudal the rays appear to project beyond the connecting mem- 
brane half or two-thirds of their own length. 

The pectorals are inserted far below the lateral line and close to the gill opening. The 
pectoral on the colored side is composed of more rays (9-10) than that of the blind side (7), 
its length (17-19) being about double that of its mate (7-9). The ventrals are composed of 
4 rays. 

Color dirty light brown. 

Radial formula: D. 82-83; A. 67; C.16; P. 9-10, 7; V.5; L. lat. 40. 
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M.) were taken by the Fish Hawk from station 871, in 40° 02/ 54’ N. lat., 70° 23/ 40 W. 
lon., at a depth of 115 fathoms. Examples were also obtained by the same vessel from 
station 897, in 37° 25’ N, lat., 74° 18’ W. lon., at a depth of 1574 fathoms; from station 941, 
in 40° 01’ N. lat., 69° 56’ W. lon., at a depth of 79 fathoms; from station 923, in 40° O17 24” 
N. lat., 70° 46’ W. lon., at a depth of 98 fathoms; from station 922, in 40° 03/ 48” N, lat., 
70° 45/ 54” W. lon., at a depth of 51 fathoms; Cat. No. 28729, U.S. N. M., from station 
920, in 409-13’ N, lat., 70° 41/ 54” W. lon., at a depth of 63 fathoms; Cat, No. 33349, U.S. N. 
_M., from station 1156, in 40° 13/ N, lat., 70° 29’ W. lon., at a depth of 60 fathoms; Cat. No, 
26744, U.S. N. M., from station 896, in 37° 26’ N. lat., 74° 19’ W. lon., at a depth of 56 
fathoms; Cat. No. 26721, U.S. N. M., from station 901, in 37° 10’ N. lat., 75° 08! W. lon., at 
a depth of 18 fathoms; Cat. No. 28977, U.S. N. M., from station 1088, in 39° 58’ N, lat., 70° 
06’ W. lon., at a depth of 146 fathoms; Cat. No. 28731, U.S. N. M., from station 921, in 40° 
07’ 48” N. lat., 70° 43’ 5” W. lon., at a depth of 67 fathoms; Cat. No, 28779, U.S. N. M., 
from station 941, in 40° 01’ N. lat., 69°56’ W. lon., at a depth of 79 fathoms; Cat. No. 
33358, U. S. N. M., from station 1158, in 40° 16’ N. lat., 70° 31’ W. lon,, at a depth of 62 
fathoms; Cat. No. 31872, U. S. N. M., from station 1151, in 39° 58/30 .N, lat., 70° 87’ W. 
lon., at a depth of 125 fathoms; Cat. No. 28724, U.S. N. M., from station 919, in 40° 16/ 18” 
N. lat., 70° 41/18” W. lon., at a depth of 53 fathoms; Cat. No. 28776, U.S. N. M., from 
station 940, in 39° 54/ N. lat., 69° 51/ 30 W. lon., at a depth of 154 fathoms; Cat. No. 28939, 
‘U.S. N. M., from station 1035, in 39° 57’ N. lat., 69° 28’ W. lon., at a depth of 120 fathoms; 
Cat. No. 28971, U. 8. N. M., from station 1039, in 39° 59' N, lat., 70° 06/ W. lon., at a depth 
of 130 fathoms; Cat. No. 29064, U.S. N. M., from station 1047, in 38° 31’ N. lat., 73° 21 W. 
lon., at adepth of 156 fathoms; Cat. No. 26722, U. S. N. M., from station 899, in 37° 22''N, 
lat., 749 29/ W. lon., at. a depth of 574 fathoms; Cat. No. 28741, U.S. N. M., from station 
923, in 40° O1/ 24’ N. lat., 70° 467 W. lon., at a depth of 98 fathoms; Cat. No. 28846, U.S. 
N. M., from station 950, in 40° 07' N. lat., 70° 32/ W. lon., at a depth of i fathoms; Cat. 
No. 26129, U.S. N. M., from station 870, in 40° 02° 36” N. lat., 70° 22! 58” W. lon., at a 
depth of 155 fathoms; Cat. Nos. 26100, 26101, 26117, and 26119, U.S. N. 
876, in 39° 57’ N. lat., 70° 56’ W. lon., at a depth of 120 fat homs; Cat. Nos. 


M., from station 
26118 and 26124, 
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U.S. N. M., from station 878,in 39° 55’ N. lat., 70° 54’ 15’ W. lon., at a depth of 1424 
fathoms; Cat. No. 26127, U.S. N. M., from station 873, in 40° 02’ N. lat., 70° 57’ W. lon., at 
a depth of 100 fathoms, and Cat. No. 26121, U.S. N. M., from station 877, in 39° 56’ N, lat. 
70° 54/ 18” W. lon., at a depth of 126 fathoms. Numerous specimens taken by the Fish 
Hawk on September 4, 1880, ranged in length from 90 to 140 meters The females were 
full of ripe spawn. It is not probable, therefore, that the average size of the species is 
much greater than that of the specimens described. 

The Blake secured examples as follows: Eight young individuals, the longest measuring 
2 inches, from station CCCXxIIt, off Charleston, S. C., in 75 fathoms; 3 specimens, badly mu- 
tilated, from station CCCXXXVI, in 38° 21’ N. lat., 73° 32’ W. lon., at a depth of 197 fathoms; 
a large one from station GOCXT, in-39° 59! 30’ N, lat., 70° 12’ W. lon., at a depth of 143 
fathoms; and others from station CCCXTYV, in 32° 24’ N, lat., 78° 44’ W. lon., at a depth of 
142 fathoms, and from station CCCXXXvV, in 38° 22/ 05’ N. lat., 73° 33/40” W. lon., ata depth 
of 89 fathoms. The peculiar elongated snout, similar to that of Macrurus, is characteristic 
of the larger individuals. 

The Albatross took it from station 200, 4in 37° 19/ 45” N, lat., 74° 24’ 06” W., lon., at a 
depth of 102 fathoms; from station 2421, in 37° 07’ N, lat., 74° 34/ 30/” W. lon., at a depth 
of 64 fathoms; Cat. No. 2261, in 40° 04’ N. lat., 69° 29’ 30’ W. lon., at a depth of 58 fathoms ; 
Cat. No. 33500, U. 8. N. M., from station 2087, in 40° 06/ 50” N, lat., 70° 34’ 15’ W. lon., at 
a depth of 65 fathoms; from station 2264, in 37° 07/ 50” N. lat., 74° 34/ 20 W, lon., at a 
depth of 167 fathoms; from station 2309, in 35° 43/ 30” N. lat., 74° 52’ W. Ion., at a depth 
of 56 fathoms; from station 2420, in 37° 03/ 20” N, lat., 74° 31/ 40” W. lon., at a depth of 
104 fathoms; from station 2177, in 39° 33/ 40” N, lat., 72° 08/ 45’ W. lon., at a depth of 87 
fathoms; from station 2021, in 37° 36’ N. lat., 74° 15’ W. lon., at a depth of 179 fathoms; 
from station 2243,in 40° 10/ 15” N, lat., 70° 26’ W. lon., at a depth of 63 fathoms; from 
station 2425, in 36° 20/ 24” N,. lat., 74° 46/ 30/7 W. lon., at a depth of 119 fathoms; from 
station 2031, in 39° 29/ N. lat., 72° 19/ 40” W. lon., at a depth of 74 fathoms; from station 
2032, in 39° 29’ N, lat., 72° 19/ 55” W. lon., at a depth of 74 fathoms; from station 2298, 
in 35° 39’ N. lat., 74° 52’ W. lon., at a depth of 80 fathoms; from station 2405, in 28° 45’ N. 
lat., 85° 02’ W. lon., at a depth of 30 fathoms; from station 2420, in 37° 03/20’ N. lat., 74° 
31/ 40” W. lon., at a depth of 104 fathoms; from station 2423, in 37° 10/ 15” N. lat., 74° 32/ 
W. lon., at a depth of 103 fathoms; from station 2559, in 39° 48’ N, lat., 71° 48’ 30” W. lon., 
at a depth of 120 fathoms; from station 2542, in 40° 00/ 15/’ N, lat., 70° 42/ 20” W. lon., at 
a depth 129 fathoms; from station 2560, in 39° 48/10” N. lat., 71° 48’ 40” W. lon., at a 
depth of 114 fathoms; Cat. No, 35675, U. S. N. M., from station 2249, in 40° 11’ N, lat., 
69° 52/ W. lon., at a depth of 53 fathoms; Cat. No. 35678, U.S. N. M., from station 2248, in 
40° 05/15! N. lat., 70° 23’ W. lon., at a depth of 67 fathoms; Cat. No. 35679, U. S. N. M., 
from station 2241, in 40° 21’ N. lat. 70° 29/15” W. lon., at a depth of 50 fathoms; Cat. No. 
35676, U. S. N. M., from station 2248, in 40° 07’ N. lat., 69° 57/ W. lon., at a depth of 67 
fathoms; Cat. No. 35677, U. S. N. M., from station 2242, in 40° 15’ 30” N, lat., 70° 27’ W. 
lon., at a depth of 58 fathoms; Cat. No. 32809, U.S. N. M., from station 2014, im 36° 41’ 05” 
N. lat., 74° 38’ 55’ W. lon., at a depth of 373 fathoms; Cat. No. 32652, U. S. N. M., from 
station 2004, in 37° 19/ 45’ N, lat., 74° 26/ 06” W.1lon., at a depth of 102 fathoms; Cat. No. 
35674, U.S. N. M., from station 2247, in 40° 03’ N. lat., 69° 57’ W. lon., at a depth of 78 
fathoms; Cat. No. 35474, U. S. N. M., from station 2199, in 39° 57’ 30” N. lat., 69° 41’ 10” 
W. lon., at a depth of 78 fathoms; Cat. No. 33541, U. S. N. M., from station 2086, in 40° 05/ 
05’ N. lat., 70° 35’ W. lon., at a depth of 69 fathoms; and Cat No. 32818, U. 8. N. M., from 
station 2016, in 37° 31’ N, lat., 74° 52/ 36” W. lon., at a depth of 19 fathoms. 


CITHARICHTHYS UNICORNIS, Goopr, (Figure 369, A, B.) 


Citharichthys unicornis, Goon, Proc. U. S. Nat. Mus., 111, 1880, 342; ibid, 472.—JoRDAN and GILBERT, Bull. 
xvi, U. S. Nat. Mus., 818.—Giinrner, Challenger Report, xx11, 1887, 166. 
The greatest height of the body (47) is slightly less than its length, and is about 44 
times its least height at the tail (11), The body is much higher than in C. arctifrons, its 
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greatest height over the pectorals, the contours then descending in almost straight lines to 
the base of the tail. The thickness of the body (6) is less than in C. arctifrons, being con- 
tained nearly 17 times in the standard length. 

The seales are thin, deciduous, smaller than in @. aretifrons. There are about 40 
seales in the lateral line, which is slightly curved over the pectoral, and, as nearly as can 
be determined in the denuded specimens before me, about 12 rows above and 12 below the 
lateral line at the broadest part of the body. 

The length of the head (25) is one-fourth of the standard length and about 3 times 
the diameter of the eye (9), or the distance from the snout to the upper eye (9). The inter- 
orbital space is wide (4), equal to the length of the snout, and diagonally crossed by a strong 
ridge, a continuation of two ridges which form the upper boundary of the lower and the 
lower boundary of the upper orbit. 

The length of the maxillary (11) is less than half, that of the mandible (13) more than 

half, that of the head. The teeth are minute, in single rows, closely set in the jaws, some- 

what stronger upon the blind side. A strong short spine above the snout, at the anterior 
termination of the ridge at the lower margin of the upper eye. Hence the specific name 
unicornis. 

The dorsal fin begins at the side of the preorbital spine, its anterior rays being slightly 
crowded over upon the blind side. It is composed of 73 to 75 simple rays. Its greatest 
height (13) is half the length of the head. 

The distance of the anal from the snout (33) is one-third of the standard length. The 
number of rays is 60; their longest (13) equal in length to the longest dorsal rays. 

The caudal is pointed, triangular, subsessile; its length (22) twice that of the maxillary 
(11) and two-thirds the distance from the snout to the anal (33). The pectorals are inserted 
far below the lateral line. The pectoral of the colored side is twice as long (18) as the 
diameter of the eye, that of the blind side as long (13) as the longest dorsal rays. The for- 
mer is composed of 10 rays, the latter of 4. 

The length of the ventrals (11) is half that of the caudal, They are asymmetrically 
placed, as is described under the generic diagnosis. 

Radial formula: D. 73-75; A. 60; P. 4, right, 10, left; L. lat. 40. 

Color, ashy gray, with dark lateral line. Eyes black. 
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The type specimen (Cat. No. 26003, U.S. N. M.), 69 millimeters in length, was taken 
by the Fish Hawk from station 870, in 40° 02/ 36” N, lat., 70° 22’ 58’ W. lon., at a depth 
of 155 fathoms, and from station 871, in 46° 02/ 54/’ N. Jat., 70° 23/ 40/7 W. lon., at a depth 
of 115 fathoms. The Albatross obtained examples from station 2318, in 24° 25/45! N. lat. 
81° 46’ W. lon., at a depth of 45 fathoms; from station 2401, in 28° 38/ 30” N, lat., 85° 52/ 
30” W. long., at a depth of 142 fathoms; from station 2402, in 28° 36/ N, lat., 85° 33/ 30” 
W. lon., at a depth of 111 fathoms; from station 2404, in 28° 44’ N. lat., 85° 16’ W. lon., 
at a depth of 60 fathoms; and from station 2417, in 33° 18/ 30’ N. lat., 779 07’ W, lon., at 
a depth of 95 fathoms. 


CITHARICHTHYS MICROSTOMUS, GILL. 


Citharichthys microstomus, GILL, Proc. Acad. Nat. Sci. Phila., 1864, 223. 
Citharichthys spilopterus, JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 817 (not Giinther.) 


The height of the body enters about 22 times (.36-.37) in the extreme length; that of 
the caudal peduncle about 11 times. The head forms a fifth of the length, is rather 
abbreviated, scarcely sinuous above the eyes, blunt at the snout, which scarcely exceeds a 
seventh of the head’s length, and the rostral area is rhombic and not higher than long. 
The eyes are even; the longitudinal diameter contained about 32 times (.055) in the head’s 
length. The mouth is rather small, the length of the upper jaw only equaling one-fourth - 
of the length, and that of the lower two-fifths of the head’s length. ‘The teeth are very 
small and close together, larger in front. The dorsal commences above the front of the 
orbit and is highest and convergent near the fortieth ray, which equals about one-tenth of 
the total length; the anal is highest at about the twenty-fifth ray, and is as high or even 
higher than the dorsal. The caudal is rounded behind and forms about one-sixth of the 
length. The pectoral fins are unequally developed, that of the dark side being prolonged 
and contained only 63 times in the total length, while that of the white side only equals 
one-tenth of the same; the rays are also simple. The ventral fins are also unequally 
developed, the right being on the abdominal ridge at its origin, rather in advance of the 
opercular margin, and with its longest rays contained about 14 times in the total length; 
stretched backwards it extends to the second anal ray; the fin on the white side is more 
advanced, wider, and its rays longer, contained less than 12 times in the length, and 
extends backward to nearly the third anal ray. 

Radial formula: D. 81; A. 58; C. 4, 6,5,3; P.10; V. 6. 

The scales are large, angular behind, covered with smaller ones, especially near the 
point of conjunction of contiguous ones, where alone they are developed on the blind side; 
the scales of the eyed side are mostly minutely ciliated behind, unarmed, however, near 
the lateral line, the scales of which last are quadrate and mostly covered; the scales of 
the blind side are less angular behind and unarmed. The lateral line runs through about 
42 seales, while of longitudinal rows there are 10 above and 14 below the lateral line. 

The color is uniform reddish brown, A single specimen, little more than 3 inches 
long, was first obtained by Prof. Baird at Beeseley’s Point. It is especially distinguished 
from its California relative, O. sordida, by the shorter snout, small mouth, and large scales, 
O. sordida having about 58 scales pierced by the lateral line and 18 rows above the lateral 
line. Notwithstanding this great disparity in the size of the scales and mouth C. micro- 
stomus appears to agree in most respects with the California fish, as well as generically 
with Citharichthys spilopterus of Giinther, a species inhabiting the Gulf of Mexico. 

Asthe name Citharichthys was probably introduced a short time before Orthopsetta, pro- 
posed for the Psettichthys sordidus, and was framed for a species related to that type, that 
name must be adopted if the O. sordida is not regarded as generically distinct. 

We may here remark that, although I have referred the Platessa quadrocularis of Storer 
to the genus Chenopsetta (C. oblonga), it is possible that it may not truly belong to that 
genus, as the dorsal and anal fins are represented as increasing backwards till near their 
ends, and the anterior dorsal rays are free at their ends; but as the species agrees so 
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closely in other external characters we feel compelled to retain it in that genus for the pres- 
ent at least. 

A specimen (D. 77; A. 61; V.6; L. lat. 40) was taken by the Albatross from station 
2417, in 33° 18’ 30” N. lat., 77° 07’ W. lon., off Cape Fear, at a depth of 95 fathoms. 


CITHARICHTHYS SPILOPTERUS, Ginrner. (Figure 370.) 


Citharichthys spilopterus, GUNTHER, Cat. Fish. Brit. Mus., tv, 421. 

The height of the body is two-fifths of the total length (without caudal), the length of 
the head two-sevenths. Scales of the lateral line subquadrangular; lateral line nearly 
straight, gently descending anteriorly. Snout with the jaws equal in front, rather longer 
than the eye, the diameter of which is one-sixth of the length of the head. The maxillary, 
the length of which is contained twice and two-thirds in that of the head, extends beyond 
the middle of the orbit. Anterior teeth in the upper jaw widely set, much larger than the 
posterior, which are close together and very small; the lower jaw with seven or eight dis- 
tant teeth of moderate size on each side. Hyes separated by avery narrow scaleless ridge, 
their front margins being nearly on the same level. Fin-rays scaly. The dorsal commences 
a little before the upper eye, and terminates close by the caudal; its longest rays are be- 
hind the middle, and one-half of thelength of the head. Anal spine none. Caudal rounded; 
its length is one-sixth of the total. The pectoral is rather longer than half the length of 
the head; ventral much shorter, extending beyond the origin of the anal. Gill rakers 
lanceolate, pointed, one-third as long as the eye. 

Radial formula: D. 76-78; A. 60-63; L. lat. 47-50. 

Color, grayish olive (in spirits); a series ot distant blackish spots along the basal 
portions of the anal and dorsal fins. 

The species has been taken on the Atlantic coast of tropical America and on the west 
coast of Africa. A single specimen was taken by the blake from station CCXLIV, in 23° 13/ 
N. lat., 89° 10’ W. lon., at a depth of 84 fathoms. 


CITHARICHTHYS DINOCEROS, GoopE and BEAN, 


Citharichthys dinoceros, GoopE and Bean, Bull. Mus. Comp. Zodl., xu, No. 5, 157, 


> 


Greatest height of the body (40 millimeters) is contained 2.5 times in the total length, 
and equals about 4 times the least height of the tail. 

Seales thin, deciduous, eycloid, large, 48 in the lateral line, which is slightly curved 
over the pectoral; 14 above and 16 below the lateral line. 

The length of the head (27 millimeters) is contained 34 times in the total length, and 
equals about 34 times the diameter of the eye (8 millimeters). The interorbital space is very 
narrow, its width less than one-fifth diameter of eye; ridge rather prominent, narrow, sharp. 

The upper eye distant from profile by a space (2 millimeters) about one-fourth of the 
orbital diameter. 

The length of the maxillary (12 millimeters) isless than half the length of the head; that 
of the mandible (16 millimeters) more than half, and twice the diameter of the eye. 

The teeth uniserial in both jaws, those in the front much the largest. A strong spine 
upon the snout overhanging the upper lip (much lower than in C, wnicornis). Above this 
there is a second, shorter spine. 

The dorsal fin begins upon the snout in advance of eye upon blind side. It is composed 
of 91 rays, the longest somewhat behind the middle of the fin; its height (13 millimeters), 
about equal to half the length of the head. 

The anal fin originates about under the origin of the pectoral; its distance from the 
snout (30 millimeters) equals one-third of the total length. It is composed of 73 rays, and 
is as high as the dorsal. 

Caudal subsessile, pointed, its length (17 millimeters) contained about 5§ times in total 
length, and equaling twice the diameter of the orbit. 
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The pectorals originate immediately behind the branchial opening, far below the lateral 
line. The third and fourth rays of the fin upon the eyed side elongated. Its length (38 
millimeters) is contained 24 times in total length. This fin has 10 rays; that of the blind 
side contains 6 rays; its length (12 millimeters) is less than one-third that of its mate, and 
is less than half the length of the head. 

The ventral on the eyed side originates upon the ventral ridge at a distance from the 
snout (27 millimeters) equal to the length of the head; it contains 5 rays, the length of the 
first (64 millimeters) contained 4 times in length of the head. The ventral of the biind side 
has 6 rays; its length is contained 23 times in length of the head. 

Radial formula: D. 91; A. 73; P. 10/6; V.5. ML. lat. 48; L. transy. 14/16. 

Color, grayish brown above, white below. 

The type specimen, 92 millimeters long to base of caudal, was taken by the Blake from 
station Xx1, off Guadaloupe, in 175 fathoms. Additional examples were obtained by the 
same vessel from station Xxv1, off Ste. Lucie, in 110 fathoms; and from stations X1Tx, XXVIII 
and XXIXx, off Barbados, in 310, 863, and 955 fathoms respectively. 


CITHARICHTHYS PASTULUS, (Goopr and BEAN), JORDAN and GILBERT. (Figure 373.) 


Hemirhombus pwetulus, GOODE and BEAN, Proc. U.S. Nat. Mus., v, Sig. 26, Sept. 12, 1882, 414 (specimen from 
Pensacola, Florida).—JORDAN, op. cit., 304, quoting ‘ Bean MSS.” (from stomach of redsnapper, Pensacola. ) 

Citharichthys petulus, JORDAN and GILBERT, Buli. xvi, U. 8. Nat. Mus., 904. 

Citharichthys (Aramaca) petulus, JORDAN and Goss, Cat. Fish. N. Amer., 1885, 133. 

Citharichthys aramaca, JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 816 (not Hemirhombus aramaca, 
Auctorum). 


Body sinistral; general form that of an ellipse, the caudal extremity being considerably 
produced. Its height is contained 24 times in its length, 2% times in its length to the end of 
the caudal fin, and is 4 times the height of the tail at its lowest portion. Its height at the 
ventrals is 3 times as great as at the tail. Its greatest width is equal to the diameter of the 
upper orbit. 

The scales on the cheek of the blind side are arranged in 13 series; those upon the 
nape and interorbital space of the eyed side are smaller than upon the body. The scales on 
the body are large, thin, deciduous, and cycloid. There are 57 scales in the lateral line, 
54 of which are tube-bearing. Lateral line straight, and over the axis of the body, save in 
its anterior fourth, within which it slightly ascends with a very gentle curve, to the upper 
angle of the gill opening. Above the lateral line are 13 scales; below, 22. The vertical 
fins are scaly two-thirds of the distance to their tips. 

The head is short, its length being contained 33 times in the standard body length, 44 
times in the total length, and 13 times in the greatest height of body. The snout is short; 
its length, slightly less than the diameter of the lower eye, is contained 5 times in the length 
of the head. Mouth rather large, the upper edge somewhat curved, its cleft very oblique, 
the maxillary extending to below the middle of the lower eye. The lower jaw extends to the 
vertical from the anterior margin of the upper eye. Length of the upper jaw equals one- 
third the distance from the snout to the insertion of the anal. The lower jaw equals the 
distance from the tip of the snout to the posterior margin of the lower eye and is contained 
24 times in the lengthof the head. Teeth moderate, equally developed on both sides, in two 
rows in the upper jaw, those of the outer row upon the blind side of the upper jaw and the 
anterior portion of the eyed side considerably larger than those in the inner row. The teeth 
of the lower jaw uniserial, almost as large as in the outer row of the upper jaw. 

The eyes are large, prominent, and far apart. Their longitudinal diameter equals the 
leagth of the snout, and is contained 5 times in the length of the head. Their vertical 
diameter is about three-fourths as great as their longitudinal diameter. The lower eye is 
far in advance of the upper, the vertical from the anterior margin of the upper orbit cutting 
the lower orbit at a point about two-thirds the distance from its anterior to its posterior 
margin. The upper eye is close to the dorsal profile, separated from it by a distance equal- 
ing about one-half its longitudinal diameter. The interorbital space is flattish and uneven, 
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its width being contained 4 times in the length of the head. A prominent ridge extends 
from the upper posterior margin of the lower eye to the lower posterior margin of the upper 
eye, thence widening and curving downward to the upper angle of the branchial aperture, 
The margin of the preoperculum is also somewhat elevated. The length of the operculum 
is very slightly greater than the width of the interorbital space. 

There are 11 short and thick gill rakers on the anterior arch, the longest equal in length 

to one-third the diameter of the eye. 

The dorsal fin begins on the blind side of the body in advance of the anterior margin of 

the lower eye; its anterior rays are almost free, the longest rays behind its middle, its 
greatest height equal to the length of the upper jaw. 

The anal is inserted under the anterior angle of the pectoral axilla. Its anterior rays 
are less free than are those of the dorsal, about two-thirds of their length being extruded 
from their membrane. Its outline similar to that of the dorsal, but greatest height some- 
what less, being one-third the length of the head. 

The greatest length of the caudal equals the length of the head without the snout,and 
one-fifth of the body length. Its middle rays are somewhat longer than the outer rays, giy- 
ing to the posterior margin the outline of an obtuse angle. 

The pectoral is inserted at the tip of the opercular flap; its second and third rays much 
produced in a filamentous extension. Its greatest length slightly exceeds 14 times that of - 
the head. The pectoral on the blind side has no prolonged rays; its greatest length equal- 
ing that of the upper jaw. 

The ventral on the eyed side is inserted on the ridge of the abdomen slightly behind its 
mate, which is a little removed from the medial line. 

Distance between insertion of the ventral and the snout equals one-fourth the length 
of the body. The length of the ventral equals one-third that of the head. Vent close to 
the origin of anal, and slightly removed from the medial point of the body on the blind 
side; behind it a small papilla, one-fourth as long as the eye. 

Radial formula: D, 87: A. 67; C.8+7: P.11 sinistral and 9 dextral; V.5; scales 
13-57-22. 

Color, eyed side, grayish brown; blind side, somewhat clouded with darker shade. 

The width of the interorbital space in the type exceeded the diameter of the eye. In 
some smaller ones the space is about equal to the length of the eye. while in still younger 
ones it is less than the diameter of the eye. 

The type (Cat. No. 30180, U. 8. N. M.) was obtained by Silas Stearns, at Pensacola, 
Fla. Specimens were taken by the Blake from station Ccrx, in 24° 43’ N, lat., 88° 25/ W. 
lon., at a depth of 37 fathoms; from station CLXVU, in 24° 46’ N, lat., 88° 16’ W. lon., at a 
depth of 36 fathoms; from station xx, off Flannegan’s Passage, in 27 fathoms; from station 
CXCH, in 23° 13’ N. lat., 84° 16/ W. lon., at a depth of 84 fathoms; from station CCLII,-on 
the Alacran Shoals, in 35 fathoms; also by the Albatross from station 2887, in 29° 24° N, 
lat., 88° 04’ W. lon., at a depth of 32 fathoms; from station 2388, in 29° 24’ 30’ N. lat., 88° 
01/ W. lon., at a depth of 35 fathoms; from station 2403, in 28° 42/ 30” N, jat., 85° 29 W, 
lon., at a depth of 88 fathoms; from station 2411, in 26° 33/ 30” N. lat., 83° 15’ 30” W. lon., 
ata depth of 27 fathoms; from station 2413, in 26° 00! N, lat., 82° 97/ 30” W. lon., at a 
depth of 24 fathoms; from station 2405, in 28° 45’ N. lat., 85° 02/ W. lon., at a depth of 30 
fathoms; from station 2414, in 25° 04! 30’ N. lat., 820 59 15” W. lon., at a depth of 26 
fathoms; from station 2406, in 28° 46’ N, lat., 54° 49’ W. lon., at a depth of 26 fathoms; 
and from station 2408, in 28° 28’ N, lat., 84° 25’ W. lon., at a depth of 21 fathoms. 


ETROPUS, Jordan and Gilbert. 


Etropus, JORDAN and GILBERT, Proc. U. S. Nat. Mus., 1881, 364; Bull. xv1, U.S. N. M., 1883, 839. 

Eyes and color on the left side. Body regularly oval, deep, and compressed. Head 
small; mouth very small, the teeth close-set, slender and pointed, somewhat incurved, 
mostly on the blind side; no teeth on vomer. Eyes small, separated by a narrow, sealeless 
ridge; margin of preopercle free. Ventrals free from anal, that of colored side inserted on 
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ridge of abdomen, its base rather long. Dorsal fin beginning above eye; caudal double 
truncate; anal without spine. Scales thin, deciduous, ctenoid on left side, eycloid on blind 
side. Lateral line simple, nearly straight. Size small. Genus apparently allied to Citha- 
richthys, although the mouth is very small. (Jordan and Gilbert.) 


ETROPUS RIMOSUS, Goopr and Bran. (Figures 360, 361). 


Etropus rimosus, GOODE and BEAN, Proc. U. 8. Nat. Mus., viii, 1885, 593. 

Body pear-shaped, its height (54 millimeters) slightly exceeding half its length. 

Seales large, strongly pectinated on both sides, about 41 in the longitudinal series, 12 
above and 14 below the lateral line. Lateral line equally developed on both sides, very 
slightly curved above the pectoral. Head entirely covered with scales. Numerous small 
supernumerary scales between the normal scales covering their surface. 

Length of head (24 millimeters) slightly less than one-fourth of the total length. 
Snout very short, its length (3 millimeters) 8 times in that of head. Mouth very small, its 
cleft less than diameter of orbit, its angle reaching about to vertical through anterior mar- 
gin of lower eye. 

The length of the maxilla (5 millimeters) somewhat less than one-fourth that of head. 
Length of mandible considerably more than one-third of the same length. 

Teeth well developed on blind side in both jaws, also on the colored side of lower jaw 
in front. 

Hyes moderate (7 millimeters), their diameter contained nearly 34 times in length of 
head, placed in the same vertical, the upper eye close to the dorsal profile, and separated 
from its mate by a space less than one-third of its own diameter. Interorbital ridge low. 

Nostrils in line with the interorbital ridge, each in a short tube, the posterior being the 
larger. The anterior nostril is equidistant from the tip of the snout and the lower orbit. 
Dorsal fin commencing at a point upon the blind side of the snout in the vertical through 
the anterior margin of the eye, containing 77-78 rays, the longest somewhat behind the 
middle of the fin, its length about 7 times in.total length. 

Anal fin commencing under the base of the pectoral, composed of 61 rays, the longest 
post-medial as long as the longest in the dorsal, Anal papilla prominert. 

Caudal fin rounded, the middle rays about as long as the head. 

Pectorals normally placed, that upon the colored side longest, equal in length to that 
of the head without the snout. 

Ventral of eyed side on ridge of abdomen, its base rather long but not reaching anal 
origin; that of blind side farther forward, its length equal to that of its mate, and a little 
more than one-tenth of the total. Vent at the anal origin slightly lateral. 

Color, gray, hoary above, with a few irregularly placed indistinct brownish blotches, 
none of which are larger than the eye. White below. 

Radial formula: D. 77-78; A.61; V.6; P. 9-11; C. 17; scales, 41. 

The type is Cat. No. 37332, 100 millimeters long; it is from station 2408, Albatross, N. 
lat. 28° 28’, W. lon. 84° 25’, depth 21 fathoms. 


CYCLOPSETTA, Gill. 


Cyclopsetta, GILL, Proc. U. 8. Nat. Mus., 1888, 601. 


Psettines with the body oblong rhombo-ovate, covered with regularly imbricated mod- 
erate cycloid scales; lateral line nearly rectilinear on both sides; snout convex; mouth very 
large; jaws squarely truncated behind; teeth uniserial, those of upper jaws moderate, of 
lower jaw enlarged and largest at sides; dorsal and anal almost symmetrical, dorsal com- 
mencing in front of eye on snout, scarcely deflected on blind side; caudal slightly pedun- 
cwlate and convex; pectorals subequal and with a subtruncate free margin; ventrals nearly 
equal, the left on the preanal ridge, the right lateral, both with the inner rays connected by 
membrane to the body; interbranchial membrane imperforate; gillrakers tubercular and 
surmounted by blunt denticles. 
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The scales on the eyed side are regularly cycloid with the nucleus some distance from 
the posterior margin and with numerous radiating strie. The gill rakers are quite charac- 
teristic. 


CYCLOPSETTA FIMBRIATA, Goopk and BEAN. (Figure 368.) 
Hemirhombus fimbriatus, GOODE and BEAN, Proc. U.S. Nat. Mus., vit, 1885, 591. 


Body elliptical; its height (102 millimeters) nearly half the body leneth. 

Seales cycloid, about 70 in the longitudinal series, 25 or 26 in the vertical series above 
the lateral line, 31 below. The lateral line is slightly curved over the pectoral, the length 
of the are of the curve contained 54 times in its straight portion. Vertical fins not scaly. 

Length of head (61 millimeters) about 34 times in standard length. Length of snout 
(114 millimeters) 54 times in that of head. 

Mouth very large, with upper jaw strongly curved, lower jaw included. The length of 
the maxillary (30 millimeters) equals half the length of the head. The lower jaw extends 
behind the vertical through the posterior margin of the eyes; its length (36 millimeters. 
equal to that of postorbital part of the head, and contained 6 times in the total length) 
Edge of mandible and margin of suboperculum provided with a pointed flap of thin integu- 
mentary tissue. Gill rakers very short, tubercular; about 9 on the anterior arch below the 
angle. The upper eye is placed at a distance from the dorsal profile equal to half its own 
diameter, which is a little more than one-fifth the length of the head, and is equal to that 
of its mate. Eyes in the same vertical and separated by an interspace equal to one-fourth 
the orbital diameter. Interorbital ridge low. 

Nostrils on the line of the interorbital ridge; the anterior is equidistant from the tip 
of the snout and the margin of the upper eye; it is in a very inconspicuous tube, provided 
with a slender filament about one-third the length of the snout. The posterior nostril is 
separated from the anterior one by a space equal to one-fifth the length of the snout. 

Teeth uniserial in both jaws, some of the anterior ones in the upper jaw being much 
larger than those following, while those in the lower jaw are still larger than these. Some 
of the teeth in each jaw are depressible. 

The dorsal fin begins on the snout, in advance of the nostrils; the first ray longer than 
the second. The longest rays are behind the middle of the fin, their length (26 millimeters) 
one-fourth the height of the body. Eighty rays compose the fin. 

The anal fin begins under the axil of the pectoral. Its longest rays behind its middle, 
their length (30 millimeters) greater than that of longest dorsalrays. It contains 60-61 rays, 

Caudal with middle rays produced, the length of the median rays (45 millimeters) 
contained 44 in total length. 

The greatest length of the pectorals (39 millimeters) is contained 54 times in total 
length. 

The ventral of the colored side is on the ridge of the abdomen, on a line with its mate, 
which is slightly removed from the median line. Its distance from snout (56 millimeters) a 
little more than one-quarter the length of the body. Its length (23 millimeters) equal to 
half the length of median caudal rays. The ventral of the blind side is continued by 
a thin membrane to the vent, which is sliehtly distant from the edge of the abdomen, and 
behind the origin of the anal. 

Color, grayish-brown; the dorsal and anal fins each with two roundish dark blotches 
upon their posterior halves, which are slightly larger than the eye. A similar dark blotch 
upon the middle of the caudal, sometimes with smaller blotches irregularly placed near its 
outer margin. 

Pectoral, with a very narrow dark band near its base; the whole of its outer half is 
marked by a dark blotch, reticulated and mottled with lighter; the intervening portion is 
pearly-white, with dark specks upon the rays. Blind side cream colored. 

D:.80;: A. 60-61; P. 10; V.6; C. 16. 

The type specimen (Cat. No. 37330, U. 8. N. M., 215 millimeters long to origin of mid- 
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29' W. lon., at a depth of 88 fathoms. Two additional specimens (Cat. No. 37831 U.S. Nat. 
Mus.) were secured by the same vessel from station 2407, in 28° 47’ 30” N. lat., 84° 37’ W. 
lon., at a depth of 24 fathoms. The examples obtained are all from the Gulf of Mexico, 
between the delta of the Mississippi River and Cedar Keys, Florida. 


MONOLENE, Goode. 


Monolene, GOODE, Proc. U. S. Nat. Mus., 111, sig. 22, Novy. 23, 1880, 338.—GoopDE and Bran, Bull. Mus. Comp. 
Zool., X, 194.—JORDAN and GILBERT, Bull., Xvi, U. S. Nat. Mus., 840.—GiUNTHER, Challenger Report, 
XXII, 1887, 165. 

Thyris, GOODE, Proc. U. &. Nat. Mus., m1, 344, Nov. 23, 1880 (based on young). 

Delothyris, GOODE, Proc. U. 8. Nat. Mus., vit, 1884, 143.—GUNTHER, Challenger Report, xx11, 1887, 160, note. 

Pleuronectoids with thin elongate body and sessile caudal fin. Eyes upon left side very 
close together, and near to profile. Mouth moderate; the length of the maxillary less than 
one-third that of the head. Teeth minute in the jaws, in single series, nearly equal on 
both sides, though perhaps a trifle stronger on the blind side; absent on vomer and pala- 
tines. Pectoral fin upon blind side totally absent. Dorsal fin commences in advance of 
the eye upon the snout. Dorsal and anal rays simple. Caudal fin sessile, almost confluent 
with dorsal and anal. Ventrals normal. Scales rather large, ctenoid upon colored side, 
cycloid upon blind side. Lateral line marked; on colored side strongly and angularly 
curved above the anterior two-thirds of the pectoral; on the blind side straight, rising 
slightly as it approaches the region of the gill opening. Gill rakers few, feeble. Ver- 

tebrie 43. i 


MONOLENE SESSILICAUDA, Goober. (Figures 357, A and B.) 


Monolene sessilicauda, Goopr, Proce. U. S. Nat. Mus., ut, sig. 22, Nov. 28, 1880, 338; ibid, 472.—JorDAN and 
GILBERT, Bull. xvi, U. 8. Nat, Mus., 841.—GUntruer, Challenger Report, xxu, 1887, 165. 

Thyris pellucidus, GOODE, Proce, U. 8. Nat. Mus., 111, 1880, 344 (young specimen). 

Delothyris pellucidus, GoovR, ibid, vit, 1884, 143. 

The height of the body (38) is about three-eighths of the total length (without caudal), 
and is equal to twice the distance of the origin of the ventral from the snout (19); its height 
over the ventrals (25) is about five times the longitudinal diameter of the lower eye (5), the 
least height (8.5), at the base of the tail, slightly greater than the length of the lower jaw 
(8). Body thin, its greatest width (5) not exceeding the longitudinal diameter of the orbit. 

Seales subcircular, with irregular outline, about 2 millimeters in diameter, or about 
one-fourth (1.25) the diameter of the eye. The posterior edge of each of the scales upon 
the colored side is pectinate with about fifteen denticulations. The scales of the blind side 
are oval, nonpectinate, about as large as those of the colored side. The head is everywhere 
closely thatched with scales, even to the edges of the lips, and small scales occur on the 
bases of the caudal, pectoral, and ventral fins, and upon the rays of the vertical fins nearly 
out to their tips. There are about 23 rows above and 25 below the lateral line on the col- 
ored side, behind the curve of the line. 

Lateral line of colored side strongly bent in its anterior part over the base and anterior 
two-thirds of the pectoral fin. There are about 92 scales in the lateral line, 72 of them in 
its straight portion. The are of the curved portion of the lateral line (12) is slightly more 
than double the distance of its highest portion above the line of the straight portion of the 
line were it continued (5). The curve of the line is very peculiar, having two angles, that 
nearest the head being more obtuse. The lateral line on the blind side is nearly straight, 
slightly ascending above the abdominal cavity. 

The length of the head (20) equals one-fifth of the standard length, and four times 
diameter of eye, or length of operculum (5). Distance from snout to margin of upper eye (5) 
much greater than distance to lower eye (3), and Tess than length of the maxillary (5.5), the 
posterior margin of which passes the perpendicular from the anterior margin of the lower 
eye. The width of the interorbital area is very small, less than one-sixth of the diameter of 
the eye. The length of the mandible (8) is two-fifths of the head. 
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The dorsal fin begins upon the snout in the perpendicular from the anterior margin of 
the lower eye. It is composed of from 99 to LOL simple rays (in 5 specimens), the longest 
of which in the posterior fourth of the fin; their length (9) nearly half that of the head. 
The anal fin begins between the tips of the ventral, close to the vent, and under the inser- 
tion of the pectoral. It is composed of 79 to 8t simple rays, the longest in the posterior 
fourth; their length (7) slightly more than one-third the length of the head. 

The caudal is sessile, rounded, the middle rays in length (17) nearly double the longest 
dorsal rays. ; 

The pectoral, present only on the colored side, is inserted close to the branched open- 
ing, its length (15) three-fourths that of the head. 

The ventrals are upon the median ventral line, even in length (6), slightly shorter or 
nearly equal to the longest rays of the anal. 

Color on the left side ashy brown, with numerous more or less distinct darker brown 


spots. On the blind side white. Pectoral blackish, with traces of lighter transverse bands. 


Radial formula: D. 99-103; A. 79-84. 


Lateral line, 92. 
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‘20 in curve. 


The young form of Monolene described by Goode under the name Thyris pellucidus 
(Fig. 359) is so remarkably distinct, that the description is given here: 

The length of the specimen described (No, 26005) is 72 millimeters. 

The height of the body (32) is about one-third of its length (without caudal), the least 
height of the tail (7) one-fourteenth. The body is thin, pellucid, larval-like, divided into 
three longitudinal tracts by depressions at the bases of the rows of interspinous processes, 
as in Glyptocephalus. / 

The scales are small, thin, easily detached (none remain upon the specimen except a 
few in the lateral line). The number of transverse rows is estimated at 120, the number 
of rows above and below the lateral line at the widest portion of the body 17 or 18, The 
scales in the lateral line are provided with a large central canal. The lateral line is 
straight on both sides. 

The head is very small; its length (18) contained about five and one-half times in the 
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total length of the body. The eyes are small, protruding, the upper almost perpendicularly 
above, though perhaps slightly posterior to the lower. The diameter of the eye (2) equals 
the width of the interorbital space (2) and is double the distance (4) from the snout to the 
upper eye, that from the snout to the lower eye (3) being intermediate. The mouth is 
small, the shape of the opening being somewhat like that in Solea, the upper jaw being 
somewhat hook-shaped. The length of the upper jaw (4) is two-thirds that of the 
mandible (6). 

The dorsal commences on the snout in advance of the eye, and is composed of 96 to 
102 long, flexible, simple rays, their tips apparently extending far beyond the connecting 
membrane. The length of the longest rays (14) is double the least height of the body at 
the base of the tail (7). 

The anal fin originates at a distance (22) from the snout contained four times and one- 
half in the length of the body. It is composed of 76 to 81 rays, the longest of which are as 
long as the head. 

The pectoral is inserted close to the gill opening and far below the lateral line (midway 
from the black stripe upon the lateral line to the black stripe at the base of the interspin- 
ous processes of the anal fin). The pectoral upon the blind side is short, its length (2) 
equal to the diameter of the orbit, composed of about four or five rays; that upon the col- 
ored side longer, its length (3) equal to that of the snout, and composed of about twelve 
rays. The ventrals are both crowded upon the ventral keel, their bases prolonged upon 
the keel, their tips embracing the origin of the anal. 

Radial formula: D. 96-102; A. 76-81; P. 12 left, 4-5 right. 

Color: In life colorless, translucent. In alcohol yellowish white. Three prominent 
blackish longitudinal stripes or lines upon the left side. The stripe running from the 
branchial cleft to the base of the tail is less prominent than the two at the bases of the in- 
terspinous processes. On the lateral line of the right side there is no stripe, though the 
two lateral stripes are as prominent as upon the other side. Eyes black. 
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* Estimated from partial count. 


The type specimen of Monolene sessilicauda (Cat. No. 26004, U.S, N. M.), .156 meter 
long, was taken by the Fish Hawk, together with 10 other specimens, from station 870, in 
40° 02! 36’ N. lat., 70° 22/ 58/’ W. lon., at a depth of 155 fathoms, and from station 871, in 
40° 02/ 54’ N, lat., 70° 23/40” W. lon., at a depth of 115 fathoms. Examples were also 
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obtained by the same vessel as follows: Cat. No. 26099, U. 8. N. M., from station 876, in 
39° 57’ N. lat., 70° 56’ W. lon., at a depth of 120 fathoms; Cat. No. 26109, U.S. N. M., 
from station 877, in 38° 56’ N, lat., 70° 54/18” W. lon., at a depth of 126 fathoms; Cat. 
No. 26005, U.S. N. M., from station 871, in 40° 20! 54’ N. lat., 70° 23/ 40” W. lon., at a 
depth of 115 fathoms; Cat. No. 26006, U.S. N. M., from station 872, in 40° 05/ 39” N. lat., 
70° 23' 52'7 W. lon., at a depth of 86 fathoms; Cat. No. 28981, U.S. N. M., from station 
10388, in 39° 58’ N. lat., 70° 06’ W. lon., at a depth of 146 fathoms; and Cat. No, 28740, U. 
S. N. M., from station 923, in 40° 01’ N, lat., 70° 46’ W. lon., at a depth of 98 fathoms. 
The Blake took it from station xvrit, off Barbadoes, at a depth of 209 fathoms; from 
station CLXXxV, off Alligator Keys, at a depth of 85 fathoms; and from station CCCXrV, in 
32° 24/ N. lat., 78° 44’ W. lon., at a depth of 142 fathoms. Additional specimens were 
secured by the Albatross from station 2402, in 28° 36’ N, lat., 85° 33/ 30” W. lon., at a depth 
of 111 fathoms; from station 2091, in 40° 01/ 50” N, lat., 70° 59’ W. lon., at a depth of 117 
fathoms; from station 2378, in 29° 14’ 30’ N. lat., 88° 09’ 30 W. lon., at a depth of 68 
fathoms; from station 2314, in 32° 43’ N, lat., 77° 51’ W. lon., at a depth of 159 fathoms; 
from station 2423, in 37° 10/15’ N, lat., 74° 32/ W. lon., at. a depth of 143 fathoms; from 
station 2552, in 39° 47' 07" N, lat., 70° 35’ W. lon., at a depth of 721 fathoms; from station 
2537, in 39° 56’ 45” N. lat., 70° 50/ 30’ W. lon., at a depth of 156 fathoms; and from station 
2545, in 40° O01 N. lat., 70° 23/ 45” W, lon., at a depth of 142 fathoms. 


MONOLENE ATRIMANA, Goope and Bran, (Figure 358.) 
Monolene atrimana, GOODE and BEAN, Bull. Mus. Comp. Zoél., x11, 155. 


Height of the body (37) is one-third of the total length without the snout, and equals 
4 times the long diameter of the eye; it also equals 13 times the distance of the ventral 
origin from the snout. The height at the origin of the ventrals (29) equals about 3 times 
the length of the lower eye (9). The least height at the base of the tail (8) equals four- 
fifths of the length of the mandible (10). The body is thin, its greatest width (43) equal- 
ing one-half the length of the eye. 

Seales ovate or oblong, smaller than in J/. sessilicauda, and without evident pectina- 
tions. The head is everywhere scaly except on the lips and the anterior half of the snout. 
The scaling of the fins is essentially the same as in MW, sessilicauda. There are 30 rows of 
scales above, and 32 below the lateral line on the colored side. 

The lateral line of the colored side is strongly arched in its anterior part over the base 
and anterior third of the pectoral fin. The are of the curved portion of the lateral line 
(10) equals 24 times the height of the curve (4). The curve is entirely similar to that in 
M. sessilicauda. The lateral line of the blind side is nearly straight, very slightly ascend- 
ing anteriorly. There are 105 scales in the lateral line to caudal base, 18 of these in the 
curved portion. 

The length of the head (24) equals two-ninths of the standard length, and 23 times the 
diameter of the eye. The distance from the snout to the front of the upper eye (6) is much 
greater than the distance to the lower eye (3). The interorbital area is a mere narrow 
ridge, whose width (1) equals only one-ninth of the length of the eye. The length of the 
maxilla (8) equals one-third the length of the head, and on account of its oblique position 
its hind margin does not extend much beyond the vertical through the front margin of the 
lower eye. The length of the mandible (10) equals five-twelfths of the head’s length. The 
teeth are uniserial and well developed on both sides. The nostrils are in very short tubes, 
in the same line with the interorbital ridge, the posterior one being slightly less distant 
from the lower eye than the anterior is from the tip of the snout. A concavity above the 
snout. 

The dorsal fin begins upon the snout on the blind side in the perpendicular through 
the front of the lower eye. It contains 124 simple rays, the longest rays being in the pos- 
terior fourth of the fin, and one-half as long as the head. The anal fin begins between the 
tips of the ventrals and under the origin of the pectoral. The vent is not on the ventral 
outline, but on the blind side and close to the beginning of the anal fin. The analis composed 


456 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


of 100 simple rays, the longest (14) being behind the middle of the fin and slightly longer 
than the longest of the dorsal (13), The caudal is sessile, rounded, the middle rays (20) 
about one-sixth of standard length of body. The pectoral is present only on the colored 
side, is inserted close to the edge of the operculum, its length (27) exceeding that of the 
head, and contained 44 times in the standard length. The ventral of the colored side is 
nearly on the ridge of the abdomen, while that on the blind side is mostly lateral, and 
slightly larger than its fellow. The length of the left ventral (7) is about 34 times in length 
of head. 3 

The color on the left side is light brownish gray; the fins are mostly dusky except the 
right ventral, which is pale; the pectoral and the eyelids are black. 

D. 124; A. 100; V.6; P. 12; seales 50-105-32 (18 in curved portion of lateral line). 

A single specimen, the type (Xv1), 124 millimeters long, was taken by the Blake off 
Barbados in’288 fathoms, and another one (XVII) in the same locality at a depth of 218 
fathoms. 


Family SOLE)]D:A., 


Soleidw, Giti, Arr. Families of Fishes, 1872, 2 (to include Giinther, 1v, 462-504, name only); Century Dic- 
tionary, 5755. ! 

Heterosomata with body oval or elliptical, and nearly equally developed above and 
below the lateral line. Scales small (ctenoid or cycloid), or absent; the lateral line usually 
straight (sometimes double or triple). The head small, with rounded, projecting snout, and 
upper jaw more or less hooked. Opereular bones concealed by the integument. Eyes 
approximated, the upper more or less advanced; the opercula concealed by the scales. 
Mouth unsymmetrical and rather small and curved; teeth some times wanting, generally 
confined to the blind side of the jaws, and villitorm. Branchiostegal rays usually 7. 

Dorsal, anal, and caudal fins usually separate, sometimes confluent. The dorsal origin 
is on the snout, the anal under the pectoral; pectorals small or absent; ventrals small and 
variously developed. Vertebrae very numerous, but unequally distributed, in the typical 
forms the abdominal or rib-bearing ones being only 8 or 9 in number, and the caudal 
about 40. 

The family is well distinguished from the Plewronectida, especially so far as the Euro- 
pean and American species are concerned, though some Australian forms are intermediate. 
(Gill.) 


KEY TO DEEP-WATER GENERA OF SOLEIDA. 


I. Mouth small, twisted. 


A. Body dextral.” Laterallineistraiclitieeeseecceeeccee cee eons ee etna tee oe eee eee eee Soleine 
1. Pectorals: well developed’ <2... 2.2222 22s soe a ae oe ee eee oe eee eee SOLEA 
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B:, Body isinistral:. (Nopectoralasessesc secs sone seas soe ee eee ee en eee Cynoglossine 
1... No Jateral Diney coc 24 Soo s once cer ee eee eae Oe e RO ere aa oreo ee Ee APHORISTIA 
2. Oneiateral liners. 2 assess ects nee Serer oe ee ee eee ee ee eee AMMOPLEUROPS 
3. Three lateral lines .....- weber dk sbie Side este a bet Sate nee Oe rc Nie mk ON esc | aR poe ee par ARELIA 


SOLBEA, Cuvier. 
Solea, (QUENSEL), GUNTHER, Cat. Fish. Brit. Mus., rv, 462. 


Dextral pleuronectoids, having a narrow, twisted mouth, and teeth in villiform bands, 
on blind side only; palatines and vomerines toothless. Origin of dorsal on snout. Scales 
ctenoid; lateral line straight. Nostrils of blind side not dilated. 

This genus, or group of genera, is of world-wide distribution, except in very cold water 
[t is almost restricted to sandy bottoms at moderate depths. 
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SOLEA VULGARIS, QUENSEL. 


Pleuronectes solea, LINNEUS, Systema Nature, ed. x, 1758, 1, 270; ed. x, 1766, 457. 

Solea vulgaris, QUENSEL, Vet. Akad. Handl., 1806, 230.—Risso, Hist. Nat. Eur. Mérid., 111, 247.—BoNAPARTRE 
Fauna Italica, Pesci, fasc. v.—Ginruer, Cat. Fish. Brit. Mus., rv, 463.—VAILLAN?, Exp. Sei. Pravailieay 
et Talisman, Poissons, 189. 


Body elongate-ovate, its height little more than one-third of its length. Well-de- 
veloped pectorals on both sides. Interorbital space two-thirds of length of snout. Lateral 
line straight, containing about 160 scales. 

Radial formula: D. 73-84; A. 61-73. 

Color greenish or brownish-gray, spotted with brown; pectoral of right side with a 
black or blackish blotch; left side white. 

This species, the common sole, is found from Trondhjems Fjord, 65 N. lat., to Gibraltar, 
and through the Mediterranean, at least to the head of the Adriatic. Like many shoal- 
water forms of the north, it occurs in the cooler depths near its southern limit, and the 
French Expedition found it on the Bane @Arguin in 235 meters (station xct). 


MICROCHIRUS, Bonaparte. 


Microchirus, BONAPARTE, Cat. Med. Pesci d’Europe, No. 429. 
Buglossus, (subgenus), GUNTHER, Cat. Fish. Brit. Mus., tv, 462. 


A genus closely related to Solea, but perhaps separated by its very minute pectorals. 


MICROCHIRUS VARIEGATUS, (DoNovan), Moreau. 


Pleuronectes variegatus, DONOVAN, Nat. Hist. Brit. Fish., 1808, pl. cxv1. 

Solea (Buglossus) variegatus, GUNTHER, Cat. Fish. Brit. Mus., 1v, 1862, 469.—Day, Fishes of Great Britain 
and Ireland, 11, 43, pl. cv, tig. 1.—VartLLant, Exp. Sei. Travailleur et Talisman, 1888, 190. 

Microchirus varieqatus, MOREAU, Hist. Nat. Poiss. France, 181, m1, 317. 

Pleuronectes microchirus, Dre LA Rocur, Ann. Mus., xii, 356, fig. 2. 

Pleuronectes Mangili, Risso, Iechth. Niece, 1810, 310. ; 

Solea Mangilii, BONAPARTE, Fauna Italica, Pesci, Fase. v.—CaNesTrRINI, Arch. Zool., 1, 29, pl. 11, fig. 3; 
Pesci d'Italia, 166. 

Pleuronectes lingula, PENNANT, British Zodlogy, 1812, 11, 313, pl. XLVUL. 

Monochirus lingula, Costa, Fauna Napolitana, 11, 50. 

Microchirus lingula, BONAPARTE, loc. cit. 

Sole-like fishes, having body somewhat elongate, its height 24 to 23 in total length; 
the length of head 54. Width of interorbital space equal to length of snout and 
diameter of orbit, and 4-44 times in length of head. Pectoral of blind side minute, the 
other very small, its length 44 in that of head. Scales in lateral line 85. 

Radial formula: D. 63-73; A. 53-57. 

Color, brownish-gray, with brown transverse bands; much darker on the vertical fins. 

This form occurs as far north as Scotland and England, where it is caught in trawl nets, 
and has been taken south of Ireland in 150 fathoms; it also occurs along the west coast of 
France, and in the Mediterranean, as far as to the Gulf of Genoa, and the head of the 
Adriatic. The French vessels found it off Spain in 60 to 126 meters; off Soudan, in 150 
meters; and at 306 meters in the Gulf of Gascony (Travailleur, 1880, station XVII). 


MICROCHIRUS PROFUNDICOLUS, (VAILLANT), GOODE and BEAN. 


Solea profundicola, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 190. 

A Mierochirus, having the height of the body one-third of its length; the head one- 
fifth. Snout round, inconspicuous. Mouth small, extending scareely to the vertical from 
the middle of the lower eye, with teeth only on the blind side, Upper eye in advance ot 
the lower one and well opened, while the latter is curtained by an eye lid which hides it 
to alarge extent. The diameter of the orbits is about two-fifths the length of the head; 

“width of the interorbital space about one-third less. Lateral lines extending without per- 
ceptible curvature from the upper eye to the middle of the caudal. Scales small, ctenoid 
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upon both sides of the body; about 127 in the lateral line, 31 above and 49 below. Dorsal 
beginning almost over the middle of the upper eye, and extending almost to the base of 
the caudal rays. Caudal rounded, composed of about 16 rays. Pectoral very small, fili- 
form, with 1 to 3 rays. Ventrals with 4 rays, but slightly developed. 

Radial formula: D. 84; A. 69; V. 4. 

Color, reddish, gray above; dorsal and anal fins black, excepting the rays, which, 
being covered with scales, are of the same color as the body. The black tint is especially 
noticeable on the blind side. Extremities of the rays milky white. 

Specimens of this species were obtained by the French explorers at station XXvI, 370 
meters; LXI, 1,290 meters—both on the coast of Portugal; station xxxi, in the Gulf of 
Cadiz, 440 meters, and station Lxv, off the coast of Soudan, 250 meters. 


APHORISTIA, Kaup. 


Aphoristia, Kaur, Wiegmann’s Archiv, 1858, 106 (type, Achirus ornatus, Lacépéde).—GUNTHER, Cat. Fish. Brit. 
Mus., rv, 490.—JORDAN and GILBERT, Bull. xv1, U.S. Nat. Mus., 842. 

Sinistral pleuronectoids, having body elongate, lanceolate, rounded forward, tapering 
behind, much compressed. Mouth small, twisted sinistrally. Teeth minute, dextral only. 
Snout short, with a hook. One nostril present, before lower eye, with slight barbel. Scales 
etenoid, moderate; no lateral line. Vertical fins confluent; pectorals obsolete; ventral only 
on colored side. Gill-openings narrow. 

This genus, hitherto known only from the western Atlantic, has been reported from 
deep water in the Bay of Bengal, where Aleock recognizes three species: Aphoristia Wood- 
Masoni, Alcock, 475-490 fathoms; A. Gilesii, Alcock, 193 fathoms; and <A. septemstriata, 
Aleoek, 188-220 fathoms. 

Aphoristia fasciata, a shallow-water form, is illustrated in pl. CX. (fig. 374) for comparison 
with the allied species. 
: KEY TO THE SPECIES OF APHORISTIA. 

I. Ventral connate with anal. 
Ventral rays 5. 
Scales‘moderate; 85-90'rows:, DiQDi 2-2. - 2-2-2 nee ee tees eisa aeerlae temo sacle em AS CEATA 
Il. Ventral separated from anal. 
A. Ventral rays 5. 
Scales small. 120/50 rows, a single row between the eyes. Body elongate, height 43; Head 53; 
DELO Wereymejeiars cieiattale erste sieta koe ce ta rateeteyeie ere ete ate eta ate eee eect ot A. NEBULOSA 
B. Ventral rays 4. 
1. Scales moderate 80-90/34. None between eyes. Body elongate, height 44; Head 54; D. 96-100. 
A. MARGINATA 
2. Seales large, rough, 65/34. Body short, height 34; Head 44; D. 90......--.-.---------- A. PIGRA 
3. Seales moderate, 80/35, Caudal 1/10 of total. Eye in the same vertical. Body 3}; head, 5}. 
A, DIOMEDEANA 
4: (‘Scales;moderate:, +85-90/S85Di 78's PAS Olose acces cistcke eee eee see ee areca A, PUSILLA 


APHORISTIA NEBULOSA, GooprE and Brean. (Figure 375.) 
Aphoristia nebulosa, GoopE and BEAN, Bull. Mus. Comp. Zo6l., x, 1883, 192.—GUNTHER, Challenger Report, 
XX1I, 1887, 167. 

30ody is rather slenderer than in other species of the genus; its greatest height (18 
millimeters) is contained 4% times in the extreme length. Scales small, rough, about 120 
in a longitudinal series; about 50 ina transverse series. Jaws and snout sealeless. Length 
of the head (15 millimeters) contained 52 times in total length. The length of the snout (3 
millimeters) is + that of the head. Eyes small and close together, being separated by only 
a single row of scales; upper eye very slightly in advance of the lower. The tubular nos- 
trilis direetly in front of the lower eye, and a little nearer to it than to the tip of the snout. 
The length of the eye (2 millimeters) is contained 74 times in length of head. The angle of 
the mouth is about in a vertical through the anterior margin of the lower pupil. Teeth 
feeble, very slender, and rather closely placed, apparently equally developed on the two sides. 
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Dorsal fin begins at a point slightly behind the eyes; it is connate with the caudal, and 
contains 119 rays to the middle of the base of the caudal: the rays about the middle ofthe 
fin are the longest, their height being a little more than one-third that of the body. 

Distance of anal from snout (20 millimeters) contained 44 times in extreme length; 
longest rays about the middle of the fin, their length (6 millimeters) equaling twice that of 
the snout. Anal connate with caudal, and contains 107 rays, counting to the middle of the 
base of the latter fin. 

Median caudal rays longest, their length (6 millimeters) equaling twice that of the 
snout. 

Pectorals none. 

Distance of ventral from snout (15 millimeters) contained 52 times in extreme length. 
The ventral is separated from the anal by an interspace twice as long as the eye. The 
number of ventral rays is 5, the longest of them being one-third as long as the head. 

Vent near origin of the anal. 

Color, grayish, everywhere mottled with brown. Median keel on the scales dark and 
prominent. 

Radial formula: D. 119; A. 107; V.5; P. none. 

A single type specimen, 85 millimeters in length, was obtained by the Blake from sta- 
tion CCCXVI, in 32° 07’ N. lat., 78° 37/ 30’ W, lon., at a depth of 229 fathoms. 


APHORISTIA MARGINATA, Goopr and Bran. (Figure 376.) 


Aphoristia marginata, GoopE and Bran, Bull. Mus. Comp. Zoél., x1, 153. 

Body, slender, lanceolate in form, its greatest height contained 44 times in the extreme 
length. Scales, moderate, strongly and sharply denticulate, the surface ornamented with 
many lines and striations, which are so arranged as to form a semblance of median furrows; 
88 to 90 scales in a longitudinal series, 34 in a transverse series, 

Jaws and snout covered with scales. 

Length of the head contained 54 times in total length. Lengthof the snout in that of 
head 43 times, and equal to diameter of upper eye. 

Eyes, moderate, close together, the upper very slightly in advance. Nostril, in a long 
slender tube, nearly midway between lower eye and tip of snout. 

Mouth, moderate, oblique, curved, its posterior angle beneath the anterior margin of 
the pupil of the upper eye; its length of gape in that of head 44 times, and 5 times in 
greatest height of body. Dentition feeble. 

The dorsal fin begins at a point over the posterior margin of the upper pupil. It is 
composed of 96 to 100 rays, those about the middle of the body the longest, and contained 
about 24 times in the height of the body. 

The anal origin is separated from the snout by a distance equal to 4 times the length of 
the snout. It has 86-87 rays, and its height is slightly less than that of the dorsal. 

The median caudal rays are short, contained 82 times in total length. 

The distance of the ventral from the snout is contained 54 times in the total length; 
its distance from the anal 14 times the diameter of the eye; its rays, four in number, the 
longest contained 22 times in head. 

Color in life, reddish gray, much speckled with brown. Belly, bluish gray. Bases and 
membrane covering fin-rays, dark brown. Dorsal and anal fins very dark on their last tenth. 
Caudal, pale, in marked contrast with the dark area of dorsal and anal. Tips of dorsal 
and anal rays, and some of the membrane covering caudal rays, yermilion. 

Color in alcohol, uniform grayish brown, lighter below, with a dark brown line marking 
margin between the body and the base of the vertical fins, with a lighter line or stripe, as 
wide as eye, inside. 

Radial formula: D. 96-100; A. 86-87; V.4; P. none. Seales, 88 to 90-34. 

The species is described from a specimen, 102 millimeters in length, collected by the 
steamer Blake, at station CLXXX1, in 28° 42’ N. lat., 55 40’ W. Jon., at a depth of 321 fath- 


oms; with a specimen from Albatross station 2576, in 29° 03! N. lat., 88° 16’ W. lon., at a 
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depth of 324 fathoms, as a collateral type. The Blake also obtained 13 specimens from 
station xxvu, off St. Vincent, at a depth of 94 fathoms, and the Fish Hawk captured a 
single specimen from station 1154, in 39° 55/ 31/’ N, lat., 70° 39’ W. lon., at a depth of 193 
fathoms. 


APHORISTIA PIGRA, Goopr and Bran. (Figure 377.) 


Aphoristia pigra, GOODE and Bran, Bull. Mus. Comp. Zool., Cambridge, xu, 154. 

[t isdistinguished by its abbreviated form, and its large, rough, strongly pectinate scales. 
The extreme length of the type is 98 millimeters. 

The body is shorter than in the congeneric Atlantic species; its greatest height is con- 
tained 31 times in its total length, or three times in total without snout. 

The seales are large, very rough, with strong horizontal strive and strongly denticulated 
margins, and rather loosely fixed to the skin; about 65 in a horizontal series, 34 in a trans- 
verse series. The jaws and snout are covered with small scales. The length of the head 
is contained 44 in total length. The length of the snout is contained 44 times in that of 
the head. The eyes are inoderate in size, very close together, with no scales between; the 
upper is very slightly in advance, and is distant from the dorsal outline a space equal to 
its own short diameter. The greatest diameter of the eye is contained six times in the 
length of the head. The mouth is oblique, curved, its posterior angle directly beneath the 
middle of the lower eye. Length of gape in that of head four times. The teeth are feeble, 
closely placed, a little stronger on the colored side. 

The nostril tubular, a little nearer to the lower eye than to the tip of the snout. 

The dorsal fin begins at a point over the middle of the upper eye, and contains about 90 
rays to the middle of the base of the caudal. The rays about the middle of the fin are the 
longest, their height being a little more than 4 that of the body. The distance of the anal 
fin from the snout is contained 32 times in total length. The longest anal rays are about 
the middle of the body; their length is equal to that of the longest in the dorsal. The 
anal is connate with the caudal, and consists of 69-75 rays. 

The length of the median caudal rays is contained nearly seven times in the total 
length. The distance of the ventral from the snout is contained 43 times in the total length. 
It is separated from the anal by a distance equal to the long diameter of the eye. The num- 
ber of ventral rays is four; the longest ray is 34 times as long as head. 

Color grayish or brownish, with a submetallic lustre upon the scales when examined 
separately. The denticulations of the scales are dark and prominent, giving a clouded 
general aspect. Some of the smaller specimens (from station 2318) have a few large irreg- 
ular brownish blotches above and a dark subcireular blotch near the root of the tail, its 
diameter twice that of the eye. Colorless below. 

Radial formula: D. 90; A. 69-75; V.4; P. none. L. lat. 65. 

The species is described from a specimen obtained by the Blake from station xxtt, off 
St. Kitt’s, West Indies, at a depth of 250 fathoms; with specimeus obtained by the Albatross 
from station 2318, in 24° 25/ 45’ N. lat., 81° 46’ 45” W. lon., at a depth of 45 fathoms, and 
from station 2405, in 28° 45’ N, lat., 85° 02’ W. lon., at a depth of 30 fathoms as collateral 
types. The Albatross also secured examples from station 2425, in 36° 20/ 24’ N, lat., 74° 
46/3" W. lon., at a depth of 119 fathoms; and from station 2374, in 29° 11’ 30’ N, lat., 
85° 29/ W. lon., at a depth of 26 fathoms. 


APHORISTIA DIOMEDEANA, Goopr and Bran, (Figure 378.) 


Aphoristia diomedeana, GOODE and Bran, Proc. U. 8. Nat. Mus., vitt, 1885, 589. 

Scales moderate, somewhat loosely fixed, pectinated; about 85 in a longitudinal, 35 in 
a transverse, series. Jaws and snout covered with small thin seales. 

Length of head contained 53 times in the standard length. Length of snout 5 times in 
that of head. Eyes moderate, equal, very close together, without intervening scales; the 
upper eye is directly above the lower one, and is distant from the dorsal outline an interval 
equal to its own least diameter; diameter of eye in length of head € times. 
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_ Mouth oblique, curved, its angle in the vertical through the front margin of the eyes; 
length of gape equal to that of snout, and contained 5 times in that of head. Teetn ery 
feeble. Nostrils tubular, nearer to eye than to tip of snout. 

Dorsal origin in the vertical through middle of eyes; the fin contains 96 rays. includ- 
ing half of caudal, the length of the longest 34 times in greatest height of body. 

Distance of anal origin from snout 4} times in total length; the anal contains 79 rays 
and its greatest height is equal to that of the dorsal. ae 

Length of median caudal rays contained 10 times in total length. 

Distance of ventral origin from snout 6 times in total length; the ventral is separated 
from the anal by a distance equal to one-third the length of head; its length is contained 
2 times in that of head; it consists of 4 rays. 

Color uniform gray, lighter below, the scales above somewhat metallic in luster. The 
last fourth of the dorsal has three oblong black blotches somewhat larger than the eye; 
the anal with four similarly placed. In the young there is a slight brownish marginal line 
upon each scale, and an appearance of indistinct cloudings of brown upon the colored side. 

Radial formula: D. 96; A. 79; V.4; scales 85-35. 

The species is described from a specimen obtained by the Albatross from station 2414, 
(lat. 25° 04’ 30” N., lon. 82° 59/15” W.; depth, 26 fathoms). Its length is 140 millimeters 
to base of caudal. The body is somewhat slender, its greatest height (43 millimeters) con- 
_ tained 34 times in its length without caudal. 

Specimens were also taken by the Albatross from station 2362, in 22° 08! 30” N, lat., 
86° 53/ 30” W. lon., at a depth of 25 fathoms; from stations 2121, 2122, between 10° 37/ 40” 
N. lat., 6L° 42’ 40” W. lon., and 10° 37’ N, lat., 61° 44’ 22” W. lon., at a depth of from 31 
to 34 fathoms. The Blake also secured examples from station xxiv, off Dominica, and 
station XXV. 


APHORISTIA PUSILLA, Goopr and Bran. (Figure 379.) 


Aphoristia pusilla, GoopE and BEAN, Proe. U. 8. Nat. Mus., vu, 1885, 590. 

The body is slender, lanceolate, its greatest height contained 54 times in its total 
length. The scales are small, strongly and sharply denticulated, 85 to 90: in a longitudinal 
and 38 in a transverse series. Jaws and snout entirely covered with scales. 

The length of the head is contained 5 times in tota! length; the length of the snout in 
that of the head 54 times, and equals the diameter of the eye. 

Eyes small, very closely approximated in the same vertical line. The nostril is tubu- 
lar, placed midway between the lower eye and the tip of the snout. 

Mouth small, oblique, curved, its posterior angle under the anterior margin of the 
pupil of the lower eye, the length of its gape in that of the head 4% times, in greatest height 
of body 62 times. Dentition feeble. 

The dorsal fin begins in the vertical through the pupils and is composed of 75 rays; 
its greatest height is contained 23 times in that of body. 

The anal is separated from the snout by a distance about equal to the height of the 
body, and 74 times the length of the snout. It has 70 rays; its greatest height equals one- 
third that of body. 

The median caudal rays are short, their length contained eleven times in total. 

The distance of the ventral from the snout is contained about 43 times in total length 
of body; its length equals twice the diamecer of the eye. Its distance from the anal equals 
twice the diameter of the eye. 

Color, light brown, with 6 or 7 crossbars of slightly darker hue. Blind side light. 

The species is described from a specimen (Cat. No. 28730, U. S. N. M.), 55 millimeters 
long, taken by the Fish Haack in 40° 07! 48” N. lat., 70° 45’ 54” W. lon., about 80 fathoms, 

and a specimen (Cat. No. 28778 U.S. N. M.), taken by the same vessel in 40° 01 N, lat., 
69° 56’ W. lon., from off Marthas Vineyard, 170 fathoms. 
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AMMOPLEUROPS, Gunther. 


Ammopleurops, GUNTHER, Cat. Fish. Brit. Mus., 1, 1862, 490. 

Eyes on the left side; pectorals none; vertical fins confluent. Seales ctenoid, decidu- 
ous, of moderate size; one lateral line. Snout short, with the upper portion not produced 
into a hook; mouth unsymmetrical, rather narrow; teeth minute, on both sides. 


AMMOPLEUROPS LACTEUS, (BONAPARTE), GUNTHER. 


Plagusia lactea, BONAPARTE, Fauna Italica, Pesci, Fase. v, plate.—Costa, Fauna Napolitana, 11, 60, pl. 1.— 
CANESTRINI, Arch, Zool., 1,43, pl. rv, fig. 3; Pesci d'Italia, 168. 

Ammopleurops lacteus, GUNTHER, Cat. Fish. Brit. Mus., Iv, 490,—VAILLANT, Exp. Sci. Travailleur et Talisman, 
1888, 192. 


Ammopleurops, with body 34 and head nearly 4 times in total length (without caudal). 
Width of interorbital space about one-fourth length of head. Two nostrils in front of lower 
eye. Lips not fringed. 

Radial formula: D. 90; A. 72 (D.+A.+C. 162—178); P. none; V. 4. 

Color, rosy white, the white side a little brighter. Vertical fins spotted with brown near 
base. 

The French ships obtained it on the coast of Spain in 60 meters (station Vv); off Soudan, 


’ 
99% 


250 meters (station LXV); on the Bane d’Arguin, 140-235 meters (stations XCI-xc1r); in the 
Gulf of Gascony, 400 meters (Travailleur, 1882, v1), and off Penon de Velez in 370-420 
eters. 


ARELIA, Kaup. 


Arelia, Kaur, Wiegmann’s Archiy, 1858, 106.—BLEEKER, Enumeratio, 184.—GUNTHER, Cat. Fish. Brit. Mus., 

IV, 493 (as subgenus). 

Sinistral pleuronectoids, having no pectorals and confluent vertical fins, Scales 
ctenoid and lateral line triple. Snout hooked and mouth twisted; two nostrils on left side. 
Teeth dextral, minute. 

This, like the related genera or subgenera grouped by Giinther under Cynoglossus, is 
strictly East Indian. It is found in deep water in the Bay of Bengal, Investigator station 
96, 98-102 fathoms, where it is represented by Cynoglossus Carpenteri, Aleock. (Journal of 
Asiatic Society of Bengal, LVII, 11, 287, pl. xv, fig. 1; Amn. and Mag. Nat. Hist., 1890, 11, 
217.) Dr. Alcock is of the opinion that “the general facies of this fish is certainly bathybial.” 


Order CRANIOMI. 


Craniomi, GILL, Proc. U. 8. Nat. Mus., 1888, 589. 

Teleocep hali with the scapular arch abnormal, the post-temporal forming an integral 
part of the cranium and the postero-temporal crowded out of place by the side of the pro- 
scapula above or at the edge of the post-temporal. ((ill.) 


Family TRIGLIDA. 


Les Triglides, Risso, Hist. Nat. Eur. Mérid., 1826, Iv, 39%. 

Triglide, BONAPARTE, Saggio, ete., 1831; Catalogo Metodico, 1846, 60.—Swatnson, Hist. Nat. Fish., etc., 
1839, 11, 179.—Kaup, Wiegmann’s Archiv, 1858, 329.—GUNTHER, Cat. Fish. Brit. Mus., 11, 86.—GILL, Arr. 
Fam. Fish., 1872, 6 (No. 53).—JorpAN and GiLBert, Bull. xvi, U. S. Nat. Mus., 731. 

Body elongate, usually more or less fusiform. Head externally bony, usually entirely 
cuirassed with rough, bony plates, some of which are armed with spines; eyes high; mouth 
terminal or subinferior; premaxillaries protractile; maxillary without supplemental bone, 
slipping under the preorbital; teeth very small, in bands in the jaws, and usually on 
the vomer and palatines; gills 4, a large slit behind the fourth; pseudobranchia present; 
gil-rakers various; gill-membranes free or variously attached to the isthmus. Ventral 
fins thoracic, wide apart, separated by a flat area, 1, 4 or 1,5. Spinous dorsal present, 
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short; soft dorsal similar to the anal, which is without spines; caudal narrow, few-rayed. 
Pectorals large, with broad base, sometimes divided, with the three lowermost rays 
detached. Air-bladder present; pyloric caeca usually present, few in numbes. Jordan and 
Gilbert. 

KEY TO THE AMERICAN GENERA 


(After Jordan and Gilbert.) 


I. Pectoral fin with two or three detached appendages below; ventrals 1, 5, wide apart. 


T. Body scaly; teeth present; pectoral appendages 3........ 2.202. e222 eee cece eee oc ccceee Jrigling 
Amale DallatinessGOOth less). -2 <= <o0c a2 ccce sasnte cde sidc cote bes csceee cece ooacecec cccccceucece TRIGLA 
B. 2 Palatines with teeth..... 2.0.22... ee eee cee e cnn n coc een ce cece cecccecevcce cone eoeePRIONOTUS 


TRIGLA, Artedi. 


Trigla, ARTEDI, Genera Piscium, 1788, 42.—Cuvirr, Régne Animal, ed. 1, 1817, 11, 301; ed. 2, 1829, 1, 158.— 
Cuvier and VALENCIENNES, Hist. Nat. Poiss., tv, 9,—Ginruer, Cat. Fish. Brit. Mus., 11, 198.—JORDAN 
and GILBERT, Bull. xvi, U. 8S. Nat. Mus., 733. 

Head angular, with bony upper surface and sides. Two dorsals, the first much the 
shorter. Three free filaments at base of pectoral. Villiform teeth on jaws and usually on 
vomer. Palatines toothless. Pectoral fins moderate; a series of bony, spinous plates 
along base of dorsal fins, a pair to each ray, forming a shallow groove, in which the fins are 
received. Caudal usually emarginate. Scales minute. Lateral line usually forking at 
base of caudal, with branches running to its tip. Branchiostegals, 7. Pseudobranchie 
present. 

Three European species of Trigla were fouad by the French explorers below 100 
fathoms. 

(1.) Trigla euculus, Linn. (=Trigla pini, Bloch), taken in the Gulf of Gascony in 306 
meters (Travailleur station Xv). Itis a well-known inshore form, from the British Islands 
to the Mediterranean, where, however, it is not especially abundant. There is no satisfac- 
tory evidence that it has ever been found in the western Atlantic. 

(2.) Trigla lyra, Linn., found in the Gulf of Gascony in 411 fathoms (7ravailleur sta- 
tion VII). 

(3.) Trigla cavillone, Lacépede [=Lepidotrigla aspera (C. & VY.) Giinther], taken off 
Soudan, in 130-355 meters; on the Bane d’Arguin, in 140-175; off Morocco, in 120; off 
Spain, in 99, and near the Cape Verdes, in 90. For notes on these three species see Vail- 
lant, p. 359. 

The Challenger took Trigla leptacantha, Giinther, and Trigla spiloptera, Giinther, off 
the Ki Islands, in 140 fathoms (station 192). 

Trigla hemisticta, Schlegel, has been found below the hundred-fathom line in the Bay 
of Bengal, about 40 individuals, many of them females with mature ovaries, having been 
taken at Investigator station No. 96. (Alcock, Ann. and Mag. Nat. Hist., 1889, 11, 207.) 


PRIONOTUS, Lacépede. 


Prionotus, Lacépede, Hist. Nat. Poiss., m1, 337, 1802 (type, Trigla evolans, L.). 

Body subfusiform; profile of head descending to the broad, depressed snout, which is 
much longer than the small eye; eyes close together, high up; surface of head entirely 
bony, the bones rough with ridges and granulations; scales on head few or none; pre- 
opercle with one or two sharp spines at its angle; opercle with a sharp spine; nape with 
two strong spines; a spine on shoulder girdle. Mouth rather broad; bands of small, almost 
granular, teeth on jaws, vomer, and palatines; gillmembranes nearly separate, free from 
isthmus; gill-rakers rather long. Body covered with small, rough scales, which are not 
keeled; lateral line continuous; scales of breast very small. Dorsal fins distinct, the first 
of 8 to 10 rather stout spines; anal fin similar to soft dorsal; pectoral tin with the three 
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lower anterior rays thickened, entirely free from each other and from the fin; ventrals 1, 
5, wide apart, with a flat space between them, the inner rays longest. Pyloric cceca in 
moderate number; air-bladder generally with lateral muscles and divided into two lateral 
parts; vertebre 10 or 11 + 15. (Jordan and Gilbert.) 


PRIONOTUS MILITARIS, Goope and BEAN, n.s. (Figures 380, 384.) 


92 


The type of the description is a specimen measuring 123 millimeters with the caudal. 
The length without the caudal, which is the standard of comparison, is 95 millimeters. 
The body is short and stout, its greatest height (50 millimeters) nearly one-third of the 
standard length; its greatest width at the base of the pectorals (23 millimeters) is nearly 
one-fourth of the standard length. The least height of the tail (9 millimeters) is equal to 
the long diameter of the eye. The head is short, the snout abruptly descending and with 
two rather long diverging spinous processes at its tip. The orbits are much elevated, the 
spines very large, and the jaws are small. The greatest length of the head, measured 
horizontally (33 millimeters), is about one-third of the standard length. The distance 
measured obliquely from the tip of the rostral spine to the edge of the opercular flap (39 
millimeters) is two-fifths of the standard length. Nearly all the spines of the head and 
the exposed edges of the preorbital, mandible, and opercles are minutely serrate. The 
diverging spines upon the snout are themselves armed along the margin by numerous 
spinules. The length of the eye (9 millimeters) equals the width of the interorbital area. 
The snout (14 millimeters) is more than one-third the length of the head. A strong spine 
on the preopercle, with a secondary spine at its base. The spine on the preopercle is as 
long as the snout. A stout spine on the operculum, another in the humeral region, another 
on the nape extending backward to the base of the fourth dorsal spine. Teeth in the jaws 
and on the yomer and palate very small, in villiform bands. The length of the maxilla 
(10 millimeters) is a little greater than that of the eye. The length of the mandible (12 
millimeters) is a little less than that of the snout—it reaches about to the vertical from 
the front of the eye. There is a furrow across the nape immediately behind the eyes. 
Nine developed gill rakers on the anterior arch, besides several rudiments; all of the gill 
rakers very short. Pseudobranchiz present. Branchiostegals 7. The distance of the 
dorsal from the tip of the snout (39 millimeters) is two-fifths of the standard length, 
The first two spines are very much produced; the length of the first (85 millimeters) is 
almost equal to the standard length; the length of the second (87 millimeters) is slightly 
greater than that of the first. The short spine (25 millimeters) is about twice as long as 
the mandible. When the dorsal spines are fully extended they reach nearly to the tip of the 
caudal. The anterior margins of the first three spines are minutely serrated, the serrations 
being in several rows. The longest ray of the soft dorsal (17 millimeters) is about one-half 
as long as the head. The length of the middle caudal rays (25 millimeters) equals the 
length of the anal base. The caudal is slightly emarginate. The length of the pectoral 
(51 millimeters) is:a little more than one-half of the standard length. The longest sepa- 
rate ray of the pectoral is about 14 times as long as the shortest; its length equal to that 
of the middle caudal rays. The length of the ventral spine (14 millimeters) is one-half 
the length of the longest ventral ray (28 millimeters). The ventral when extended 
reaches to the third ray of the anal. The longest anal ray (16 millimeters) is about one- 
half as long as the head. The scales are very rough; they are in about 7 rows between the 
origin of the second dorsal and the lateral line, and 19 rows below the lateral line. The 
lateral line contains about 40 tubes, and the number of rows of scales counted obliquely is 
about 55, 

Dix, UAC Oe oP aH Ori Vie lens 

Color in life, rosy; head and pectoral, speckled with dark brown; 6 or 7 small dark 
blotches on the upper edge of the pectoral. Some specimens have the inner surface of the 
pectoral dark on its lower half. In one specimen the dark blotches on the pectoral are 
grouped into four half bands, of which the middle two are very small. 

This species is represented by 6 individuals from station 2562 of the steamer Albatross; 
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5 from station 2388, Albatross; 2 young examples from Albatross station 2404: 1 
from station 2406, and 2 young ones from station 2407. . 

The types of the description are the specimens from station 2362, N. lat. 22° 08 30” 
W. lon. 86° 53! 30”, from 25 fathoms, off Cape Catoche, Yucatan. The other localities are 
as follows: station 2388, N. lat. 29° 24/30’, W. lon. 88° 01’, from 35 fathoms, Gulf of Mexico; 
station 2404, N. lat. 28° 44’, W. lon. 85° 16’, from 60 fathoms, Gulf of Mexico; station 2406, 
N. lat. 28° 46’, W. lon. 84° 49’, from 26 fathoms, Gulf of Mexico; station 2407, N. lat. 28° 
47’ 307, W. lon, 84° 37’, from 24 fathoms, Gulf of Mexico. 


young 


PRIONOTUS EGRETTA, Goopr and Brean, n. s. (Figure 381.) 


The standard length, which is the total length without the caudal, is 106 millimeters. 
The body is rather slender, rapidly tapering posteriorly. The greatest height, which is at 
the ventrals (23 millimeters), is contained 44 times in the standard length. The least height 
of the tail (7 millimeters) equals half the length of the intermaxillary. The head is moder- 
ately long, its greatest length (40 millimeters) contained 23 times in the standard length. 
The snout does not-descend so abruptly as in P. militarius and is without projections from 
the front. Its length (17 millimeters) is half the length of the ventral. The width of the 
interorbital space (6 millimeters) equals half the long diameter of the eye (12 millimeters), 
The length of the eye is contained 54 times in that of the head. The spines of the head are 
moderately strong and are without subsidiary basal spines. The length of the spine at the 
angle of the preoperculum is nearly equal to that of the opercular spine, and is nearly half 
thelength ofthesnout. The exposed edges of the bones of the head are minutely serrated, but 
the teeth at the end of the snout are slightly enlarged. Humeral spine small, nuchal spines 
not well developed. One or two spines at the front of the supraorbital and two or three at its 
posterior portion, About 9 developed gill rakers on the anterior arch; the longest of them 
about 2 millimeters in length. Teeth in villiform bands in the jaws and on the vomer and 
palate. The vomerine band very narrow. The length of the maxilla (14 millimeters) nearly 
one-third the length of the head. The length of the mandible (17 millimeters) equals 
the length of the snout. The mandible reaches nearly to the vertical from the front of the 
eye. A very slight groove across the nape immediately behind the eyes continued down- 
ward by an interspace between the preopercle and opercle. The distance of the dorsal 
from the tip of the snout (39 millimeters) is about equal to the length of the head. The 
base of the spinous dorsal (24 millimeters) equals the length of the head without the snout; 
the first spine is coarsely serrated for the first sixth of its length, and is produced into a 
filament, which extends beyond the end of the caudal when laid back, making the length 
of the first spine (117 millimeters) greater than the standard length of the fish; several of 
the succeeding spines are also weakly serrated on their anterior margin, The length of 
the second spine (22 millimeters) nearly equal to that of the base of the fin. The last three 
spines are very small. The first ray of the second dorsal is also serrated on its anterior 
margin; the rays greatly increase in size posteriorly to the ninth, which is nearly one-half as 
long as the head. The base of the second dorsal (28 millimeters) is twice as long as the 
maxilla. The caudal is somewhat emarginate, the length of the middle rays (26 millimeters) 
a trifle longer than the base of the spinous dorsal. The anal origin is almost directly under 
that of the second dorsal. The length of the spine (7 millimeters) is about two-thirds that 
of the first ray. The anal rays increase in length posteriorly, the length of the ninth (14 
millimeters) being one-half of the base of the second dorsal. The length of the pectoral 
(34 millimeters) is less than the length of the head; the fin when extended reaches to the 
vertical from the fourth ray of the second dorsal. The longest separate ray of the pectoral 
(28 millimeters) is as long as the base of the second dorsal. The shortest separate ray (20 
millimeters) is one-half the length of the head. Ventral when extended reaches to the 
origin of the anal. The scales are very small, about 9 rows between the origin of the sec- 
ond dorsal and the lateral line, and about 32 rows between the lateral line and the vent. 
About 60 tubes in the lateral line; nearly 100 oblique rows can be counted between the head 
and the caudal fin. 

19868 — No. 2——30 
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Color, light brownish-yellow on the back, paler beneath; the fins, except the pectoral 
and ventral, pale. The pectoral has five dark bands, of which the third extends entirely 
across the fin. 

The type of the deseription is a single individual 157 millimeters long, taken by the 
U.S. steamer Blake, at station LXty, off Barbados, at an uncertain depth, somewhere between 
100 and 200 fathoms. 


PRIONOTUS STEARNSII, JoRDAN and SWaIn. 


Prionotus Stearnsii, JORDAN and SwaIn, Proc. U. 8. Nat. Mus., 1884 (vi), 541. 

A Prionotus allied to Prionotus evolans, having head 23 in length (34 including caudal) ; 
depth, 4 (5); D. vir1-12; A. 12. Scales, (transverse series), 77; pores in lateral line about 
48, Length, 33 inches. 

Body not very slender; narrowed but compressed above, the width of the nape between 
the occipital spines being about one-fifth the head. Head depressed and long, its upper 
profile being a little concave before eye, thence slightly convex or almost straight to front 
of dorsal. Snout 24 in head, not very broad, rather more than usually rounded anteriorly 
and scarcely emarginate at tip. Edges of snout without spine and without distinct serre, 
the margin merely granular. Surfaces of bones of head comparatively smooth, but rough- 
ened with small granules, which are arranged in radiating striae, much as in P. evolans, but 
more regularly than in that species. 

Mouth rather wide, the maxillary reaching to opposite front of the eye, the mandible 
about to center of eye; maxillary two in head. Bands of palatine teeth narrow. 

Lye small, its diameter (in young specimen) 43 in head. A very small cirrus formed of 
two or three thickish filaments from a common base on upper part of eye; its length little 
more than half the pupil. Interorbital area of moderate width, rather deeply concave, its 
least width 64 in head. Orbital rim not at all elevated, its bones with entire or granulated 
edges. No trace of spine or groove behind eye. Occipital spines very weak, the outer pair 
inconspicuous, not reaching nearly to front of dorsal, the inner pair altogether wanting, no 
trace of them being seen. No spines, ridges, or evident roughness on temporal region. 
Preopercle with a single small spine, without smaller one at its base. Lower opercular 
spine small; upper opercular spine reduced to a blunt point. Humeral spine inconspicu- 
ous, not extending beyond opercular spine. The head is thus much less completely armed 
than in any other of our species of Prionotus, the only spinous projections present being 
the occipital, humeral, opercular and preopereular spines, four pairs. These spines may 
perhaps become more prominent with age. Membranaceous flap of opercle scaly. 

Gill rakers long and very slender, about thirteen developed, the length of the longest 
about half eye. 

Scales rather large, those on the nape and breast little reduced in size; about 10 
between dorsal and occiput. 

Fins all low and small. First dorsal spine rather the highest, its length 24 in head, 
its anterior margin serrulate. Longest ray of soft dorsal, 2 in head. Caudal, 14 in head. 
Longest anal ray 2 in head. Pectorals very short (perhaps longer in the adult), reaching 
only to front of second dorsal, 14 in head. Detached rays slender, the uppermost 1% in 
head. Ventrals, 14 in head. 

Color, in spirits, brown, paler below; scales everywhere, with dark punctulations, these 
forming a darker shade on the lateral line near the middle of the body; the head plain 
brown. Spinous dorsal dusky posteriorly. Soft dorsal with two dusky longitudinal shades. 
Caudal blackish at tip. Anal with a black stripe toward the margin. Pectorals black, the 
detached rays and ventral fins plain whitish. 

The type of this species (No. 36943, U. S. N. M.), 33 inches long, in good condition, was 
taken from the stomach of a Red Snapper, Lutjanus Blackfordii, at Pensacola. 

The Blake secured a specimen at station CCLI, on the Alacran Shoals, Yucatan, at a 
depth of 35 fathoms, 
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The Albatross obtained specimens from the following localities: Station 2405, in 28° 
45’ N. lat., 85° 02’ W. lon., at a depth of 30 fathoms; station 2400, in 28° 41! N. lat.. 86° 07’ 
W. lon., at a depth of 169 fathoms; and station 2388, in 29° 24/ 30” N, lat., 88° O1/ W, lon. 
at a depth of 35 fathoms. , 


PRIONOTUS ALATUS, Goopr and Bran, (Figure 382.) 
' Prionotus alatus, GOODE and BEAN, Bull, Mus. Comp. Zoil., x, 1883, 210. 


A Prionotus with the body normal in form, rather robust; its greatest height equal 
to one-fourth its length without caudal, and nearly equal to one-fifth of the total length; 
its greatest width one-fifth of its greatest length without caudal; the least height of tail 
contained 12 times, or nearly so, in the standard body length, and 3 times in the height of 
the body. 

Seales small and much pectinate, there being in the lateral line about one hundred 
vertical rows of scales, about 50 of which are tube-bearing and specialized. The number 
of rows, counting diagonally around the body from the origin of the anal, is 21 below 
and 7 above the lateral line. The length of the head to the tip of the preopercular 
spine is contained 25 times in the standard body length, and very little more than 3 
times in the total length. The width of the head is equal to its height. The upper limb of 
the orbit encroaches upon the upper profile of the head, and the center of the pupil is equi- 
distant from the tip of the snout and the tip of the prolonged preopercular spine, The 
length of the snout measured obliquely from the anterior margin of the orbit, is equal to 
that of the postorbital portion of the head to the end of the opercular spine. At the lower 
angle of the preoperculun is a robust spine, curving slightly upwards, the length of which 
is equal to that of the first dorsal ray. This spine is serrated upon its outer edge, and has 
a small spine at its base, which is also serrated. The tip of the spine extends to the per- 
pendicular from the center of the interspace between the third and fourth dorsal spines; 
while that of the humeral spine extends to the perpendicular from the interspace between 
the fourth and fifth, and that of the opercular to the perpendicular from the center of the 
base of the third. There is a strong scapular spine, which extends back to the posterior 
edge of the second dorsal spine. 

The length of the upper jaw is equal to one-third that of the head. The palatine teeth 
are in short feeble bands, hardly perceptible even with a strong magnifying glass. Gill 
rakers, 6 in number, besides several rudimentary ones, 5 being below the angle, and the 
longest equal in length to one-third the diameter of the eye. 

The first dorsal fin is inserted above the tip of the upper opercular spine, and at a dis- 
tance from the snout equal to twice the length of the fourth dorsal spine. The height of 
the first dorsal spine, which is equal to that of the third, and slightly less than that of the 
second, equals half the length of the head. Its anterior margin is strongly serrated, while 
those of the second and third spines are less markedly so, The length of base of first dor- 
sal equals the greatest height of body; the distance between its insertion and that of the 
second dorsal fin is equal to the length of the longest and superior detached pectoral ray. 
The second dorsal fin is inserted in the perpendicular over the interspace between the sec- 
ond and third anal rays; the length of its longest ray equals twice the least height of tail, 
and the length of its base equals the greatest length of the ventral rays. Its first ray is 
conspicuously serrated on its anterior edge. 

The insertion of the anal fin is in the perpendicular below the end of the first dorsal 
fin: the length of its longest ray is equal to half that of the middle caudal rays. 

The caudal is truncated, very slightly emarginate. 

The pectoral is very peculiar in structure, its longest ray, the ninth, reaching to the 
base of the caudal rays, and equal in length to four times that of the fourth dorsal spine. 
The tenth ray is a little bit shorter, extending nearly to the end of the soft dorsal. The 
eleventh, twelfth, and thirteenth rays are graduated, decreasing in regular proportion, the 
thirteenth being less than one fourth as long as the tenth. The eighth is about midway 
between the tenth and eleventh; the first is slightly longer than the twelfth and those inter- 
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mediate between the first and the eighth are graduated in length, so as to form a rounded 
outline for the anterior, or upper, portion of the fin, The pectoral appendages are slender, 
the third being slightly greater in length than the thirteenth ray, being two-thirds as long 
as the first, while the second is intermediate between the other two. 

The ventral is inserted directly under the base of the pectoral appendages; its first 
spine about equal in length to the preopereular spine from the base of the supplemental 
spines; its longest, the third and fourth, exactly equal in length to the base of the second 
dorsal. 

Radial formula: D. x, 12; A. 11; C. 3—7+4+5—4; P. 1343; V.1, 5. 

L. lat. about 100. Tube-bearing scales, about 50. 

Color, brownish above, with about four indistinet transverse band-like blotches, one of 
which is on the base of the caudal; whitish beneath. Vertical fins uniform, the tips of 
the caudal rays blackish, with two indistinet cloud-like bands in advance of the terminal 
bands thus formed. A black blotch, with whitish enterior margin on the membrane be- 
tween the fourth and fifth dorsal spines; a very inconspicuous blackish spot on the mem- 
brane between the fifth and sixth; others still less conspicuous on the succeeding inter- 
spaces. The pectoral blotched and clouded with blackish brown and white. 

A single specimen of this species of Prionotus was obtained off Charleston, 8. C., in 
the same haul with the pleuronectoid described above under the name Notosema dilecta. 
This species belongs to the group referred by Jordan to the subgenus Ornichthys of 
Swainson, 

A single specimen of this species was secured by the Blake at station CCCXIn, in 32° 
31 50’ N. lat., 78° 45’ W. lon., at a depth of 75 fathoms. 

Specimens were obtained by the Albatross trom the following localities: Station 2403, 
in 28° 42/ 30” N, lat., 85° 29’ W. Jon., at a depth of 88 fathoms; station 2404, in 28° 44’ N, 
Jat. 85° 16/ W. lon., at a depth of 60 fathoms; station 2313, in 32° 53’ N. lat., 77° 53’ W. 
lon., at a depth of 99 fathoms; and station 2417, in 33° 18/ 30” N, lat., 77° 07’ W. lon., at a 
depth of 95 fathoms. 


PRIONOTUS PALMIPES, (MircHiL1), STORER. 


Trigla palmipes, MrrvcHi1, Trans. Lit. and Phil. Soe., N. Y., 1, 1815, 431. 
Prionotus palmipes, StoRER, Fishes of Mass.—JORDAN & GILBERT, Bull. xvi, U. 8. N.M., p. 735. 

A Prionotus with head comparatively smooth above. Preopercular spine strong; opercle 
scaleless; band of palatine teeth short and broad, shorter than eye. Pectorals short, not 
reaching middle of second dorsal, 24 in length; pectoral appendages strong, more or less 
dilated at their tips; ventrals long, reaching anal; gill rakers rather short, about 10 below 
angle; maxillary 34 in head. Head, 3; depth, 5. 

Radial formula: D. x,13; A. 12; Lat. 1. 58. 

Color, brownish above, clouded with darker; throat and branchiostegals dark; a distinct 
black blotch above on membrane between fourth and fifth dorsal spines, this ocellated 
below; 2 longitudinal light streaks below dorsal blotch; second dorsal with oblique whitish 
streaks. 

This familiar species was obtained at station 2513 of the Albatross, N. lat. 82° 53’, W. 


lon. 77° 53’, at the depth of 99 fathoms. 
PRIONOTUS BEANII, Gooner, n.s. (Figure 383.) 


A species of Prionotus having the greatest height of the body (29 millimeters) nearly 
one-fourth of the standard length. Its greatest width (27 millimeters) is slightly less 
than its height. The least height of the tail (8 millimeters) is nearly one-fifth of the 
length of the head, and is equal to the short diameter of the eye. The head is moderately 
long, its length (39 millimeters) being one-third of the standard length. The width of the 
interorbital space on the bone (6 millimeters) is about one-third the length of the snout. 
There is a furrow behind the eyes which is interrupted on the nape. ‘The snout is produced 
into two short obtuse serrated points flanked behind on each side by a short but stout com- 
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pressed spine; behind this on the snout another short spine. <A short spine on the cheek 

bone. Anterior nostril in a tube which is produced posteriorly into a little flap; posterior 
nostril in a large shorter tube. The preopercular spine, also, has a short spine at its base. 
Preocular and supraocular spines present. A pair of postocular spines on each side, one in 
front of the other. A pair of blunt spines on the occiput and another pair on the nape. 
Length of opercular spine, measured back to the edge of the preopercle, equals the length 

of the postorbital part of the head. Humeral spine well developed, its length nearly equal 
to that of the preocular. The maxilla does not reach to the front of the eye, its length (14 
millimeters) being equal to the postorbital part of the head. The mandible reaches about to 
the vertical from the front of the eye; its length (15 millimeters) nearly one-half the length 
of the head. Teeth in narrow villiform bands in the jaws and on the vomer and palate. 
Eight developed gill rakers on the anterior arch. The longest about one-third as long as the 
eye; five rudiments below and two above the developed rakers of the anterior arch; these 
are mere tubercles searcely raised above the general surface. The length of the eye (9 milli- 
meters) is one-half the length of the snout and nearly one-fourth the length of the head. 
The snout (18 millimeters) is equal to twice the length of the eye and equals the length of 
the mandible. The distance of the dorsal from the tip of the snout (42 millimeters) is a little 
greater than the length of the head. The length of the base of the spinous dorsal (26 
millimeters) nearly three times the length of the eye. The first spine is serrated on its 
anterior margin for the greater portion of its height; it is nearly as long as the second, its 
Jength (16 millimeters) is two-fifths the length of the head; the third spine is the longest, its 
length (20 millimeters) is one-half the length of the head. The last two spines are very 
sinall. The third spine, also, is serrated along its anterior margin for the greater portion of 
its height. There is a very slight interspace between the two dorsals. The length of the 
first ray of the soft dorsal (16 millimeters) equals that of the second spine of the dorsal; the 
length of the last ray (13 millimeters) equals one-half of the length of the spinous dorsal 
base. The length of the middle caudal rays (27 millimeters) equals three times the length of 
the eye. The caudal is slightly emarginate. The origin of the anal is immediately under 
the origin of the soft dorsal. The length of the anal base (52 millimeters) is one-half the 
distance of the anal from the tip of the snout. The spine is only about two-thirds as long 
as the first ray; its length (7 millimeters) is one-half the length of the maxilla. The length 
of the longest anal ray (12 millimeters) is one-half the length of the spinous dorsal base. 
The ventral extends to the origin of the anal; its length (33 millimeters) equal to the anal 
base. The pectoral when extended reaches to the line connecting the fifth ray of the dorsal 
with the sixth ray of the anal. This fin is emarginate behind; its longest ray is slightly 
longer than the head and more than twice as long as the longest dorsal spine. 

Radial formula: Ds x. 12- A. 1, 10; P. 13 + 3; V.1, 5. 

The type of the description is a specimen 112 millimeters long to base of caudal. Its 
catalogue number is 39318, from station 2120, steamer Albatross, N. lat., 11° 07’ W. lon., 
62° 14/ 30”, from 75 fathoms, off Trinidad. 

Seven rows of scales between the lateral line and origin of the second dorsal; 19 rows 
between lateral line and origin of anal; 50 pores in the lateral line, and about 93 oblique rows 
of scales can be counted. Scales on the breast conspicuously smaller than the others. 

Colors of the alcoholic specimen, light yellowish brown above, lighter below. The spi- 
nous dorsal has a black bloteh between the fourth and fifth spines, its length about two- 
thirds that of the eye. The membrane connecting the spines of the dorsal with faint 
dusky shades in several places. Membrane connecting the last three or four rays of the 
second dorsal slightly dusky. The pectoral with two broad dark areas, separated and 
surrounded by lighter. The dark markings on the pectoral do not take the form of bands, 
and have their greatest length nearly parallel with the axis of the fish. 
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Family PERISTEDIIDA.. 


Peristediine, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 731. 
Peristediidw, GILL, Proc. U. S. Nat. Mus., x1, 1888, 590. 

Trigloids, closely allied to Triglida, from which they are distinguished by having the 
body mailed instead of scaly, by the absence of teeth, and the separation of the operculum 
and suboperculum from the interoperculum; and the lesser number of pectoral append- 
ages, which are two rather than three. 


PERISTEDION. Lac&prps. 


Peristedion, LACEPEDE, Hist. Nat. Poiss., 111, 1802, p. 368. 

Body elongate, fusiform, covered with bony plates, each of which is armed with a 
strong spine; head bony; each preorbital produced into a long flat process, which projects 
more or less beyond the mouth; mouth small; teeth none; lower jaw included, provided 
with barbels; gill membranes separate, narrowly joined to the isthmus anteriorly; gill 
rakers slender. Dorsal fin continuous or divided. Pectoral fin short, with the two lower- 
most rays detached. Ventrals 1, 5, separated by a broad flat area. Air-bladder simple. 
Pylorie exca about 10. Warm seas. Color, generally red. 

In addition to the Atlantic species named below the Challenger took P. molluccense, 
Blkr., off the Ki Islands (station 192), 140 fathoms; P. Murray, Giinther, from the Sea of 
Banda, 200 fathoms; and P. liorhynchum, from the Admiralty Island, 152 fathoms. 


PERISTEDION MINIATUM, Goopr. (Figures 385, 385 A, B.) 


Peristedium miniatum, Goopk, Proc. U. 8. Nat. Mus., m1, 1880, 349, 480.—GoopE and BEAN, Bull. Mus, Comp. 
Zobl., X, 1883, 212.—JORDAN and GILBERT, Bull., xvi, U. 8. Nat. Mus., 732.—GUNTHER, Challenger Report, 
XX, 64. 

The greatest width of the body (20) is equal to its greatest height (19.5) being one-fifth 
of its total length without caudal. The general armature of the body is much like that 
described by Giinther under Peristethus brevirostre.’ The number of plates between the 
gill openings and the base of the tail is from 27 to 29. There are 4 series of spiny plates 
on each side, the spines of the abdominal series becoming very weak and obsolete towards 
the tip of the tail. 

The length of the head (40.15) is two-fifths of the total length without caudal. The 
length of the preorbital processes (7) is contained about 34 times in the distance from their 
extremities to the anterior margin of the orbit. The interorbital space is deeply concave; 
its width (6.75) contained between 6 and 7 times in the length of the head. Protuberance on 
the forehead very slight. The length of the snout (22.5) is more than half that of the head 
(in young less). The diameter of the eye (65) is contained between 6 and 7 times in the 
length of the head. There is one pair of spines upon the upper surface of the snout behind 
the base of the preorbital processes, and another larger pair upon the preorbital processes, 
one upon each. The ridge of the preoperculum terminates in a depressed short, sharp- 
pointed spine. The number of small tentacles upon either side of the lower jaw is about 
10, the smallest nearest to the symphysis. The long tentacles at the angles of the mouth 
are fringed, and extend to the base of the pectorals. In other respects Giinther’s descrip- 
tion of P. brevirostre is ample for this species. 

Color, bright crimson. 

Radial formula: D. vu, 18; A. 17; C. 16; P. 2 + 10; V. 6. L.. lat., 27 on one side, 28 
on the other 

Three other specimens had the following: D. vi, 18; A.17. D. vir, 18; A. 18. D. 
VII, 18; A. 18. 

Total length of type (No. 26023) 500 millimeters. 


‘Cat. Fish. Brit. Mus., 1, 1860, p. 218. 
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Young specimens of this species were secured by the Blake from station CCCOXXVI, in 
34° 00/ 30” N. lat., 76° 10’ 30’ W. lon., ata depth of 178 fathoms; and from station cccxry, 
in 32° 24’ N, lat., 78° 44’ W. lon., at a depth of 142 fathoms. 

The Fish Haick obtained specimens as follows: No, 29055, U.S. N. M., from station 
1046, in 38° 33’ N. lat., 73° 18’ W. lon., at a depth of 104 fathoms; No, 29058, U. S. N. M., 
from station 1047, in 38° 31’ N, lat., 73° 21’ W. long., at a depth of 156 fathoms; No. 28789, 
U.S. N. M., from station 940, in 39° 54’ N. lat., 69° 51’ 30” W. Ion., at a depth of 93 
fathoms; No. 26023, U.S. N. M., from station 869, in 40° 02/ 18” N. lat., «0° 23/ 06” W. lon., 
at a depth of 192 fathoms; No. 26030, from station 871, in 40° 02/ 54’ N. sat., 70° 23/40 W. 
lon., at a depth of 115 fathoms. 

The Albatross obtained specimens from station 2264, in 37° 07/ 50’ N. lat., 749 34/ 20” 
W. lon., at a depth of 167 fathoms; station 2425, in 36° 20/ 24 N. lat., 74° 46’ 30” W. lon., 
at a depth of 119 fathoms; and station 2426, in 36° 01/ 30” N, lat., 74° 47/ 30” W. lon., at a 
depth of 93 fathoms. 
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PERISTEDION LONGISPATHA, GoopE and Bran. (Figure 386.) 
Peristedium longispatha, Goopr and Bran, Bull. Mus. Comp. Zodl., xu, No. 5, 166. 

Body high anteriorly, its greatest height (39 millimeters) contained 43 times in total 
length. The length of the head, without prolongations, is contained 24 times in the total 
length; with prolongations, 2 times. The crown of the head is flat, separated from the 
nuchal plate by a deep furrow, which is convex forward. The interorbital space is deeply 
concave, the supraorbital margins being swollen; its width (16 millimeters) equal to the 
long diameter of the orbit. No protuberance on the forehead, which is much depressed, its 
outline descending abruptly and rapidly in front of the eyes. A ridge, but no spine, 
beneath the eye. The length of the snout (49 millimeters), including the preorbital exten- 
sion, is more than half the length of the head; the preorbital extension equals about half 
the length of the snout. The processes are flat, rounded anteriorly, and covered with 
minute granulations; they diverge considerably, the distance of the tips apart (86 millime- 
ters), being nearly twice that at their bases (19 millimeters). A ridge arises at the base of 
the preorbital process and extends to the angle of the preoperculum, and its width at the 
angle (S millimeters) is contained twice in the diameter of the orbit. A narrow inconspicu- 
ous and interrupted ridge below. A ridge on the operculum, ending in a sharp spine at 
the angle; its length is equal to the diameter of the eye. 

The jaws are feeble, toothless; the lower jaw with 2 long, much fringed barbels and 
14 shorter ones. The length of the long barbels (52 millimeters), twice the diameter of the 
eye. 

The maxilla does not quite reach the vertical through the anterior margin of the eye. 
The diameter of the eye (16 millimeters) is contained 4 times in the length of the head 
without its prolongations. The greatest width of the head over the preopereular ridge (61 
millimeters) is contained three times in the total length. 

The dorsal origin is directly in a line with the upper angle of the gill opening. The 
longest spine (18 millimeters), slightly longer than the width of interorbital space. The 
fin has 84-19 rays. 

The anal origin is under that of the second dorsal. The fin has 19 rays. Caudal 
small, slightly emarginate; the length of its middle rays (23 millimeters) equals 14 times 
the diameter of the eye. 

Ventrals slightly in advance of the pectorals and extending farther back, reaching 
slightly beyond vent and to vertical through seventh row of scales. 

Pectoral short, extending to vertical from fifth seale of the lateral line, the longest 
detached ray to the sixth. Twenty-nine rows of scales. 

Color in life, bright roseate; a black blotch near the tip of the pectoral. Dorsal with 
narrow dark margin; tip of caudal black. 

The elongation of the preorbital extension is noticeable in the smallest examples. 

This form was taken by the Blake, at stations Ly, off Havana, 242 fathoms (type); 
LXII, off Barbados 209 fathoms; Lx, off Barbados, 209 fathoms; and by the Albatross, 
at stations in the Gulf of Mexico as follows: 2397, 280 fathoms; 2376, 324 fathoms; 2358, 222 
fathoms. 

PERISTEDION IMBERBE, Pory. 


Peristedion imberbe, Pony, Rep. Fis. Nat. Cuba, 0, 1866, 158; 1868, 462; Mem. Hist. Nat. Cuba, 11, 367, 389. 
Peristedion micronemus, Pory, Ann. Lye. Nat. Hist. New York, 1x, 321. 
Peristethus micronema, GUNTHER, Challenger Report, X X11, 1887, 65. 

30dy somewhat slender, its greatest height contained 44 times in the distance between 
the tip of the snout and the base of the caudal. Length of head, without prolongations, 
contained 24 times in total length; with prolongations, twice. Crown of the head flat; 
interorbital space concave, with a depressed groove in its middle, branching posteriorly 
along the base of the supraorbital crests; its width somewhat greater than the horizontal 
diameter of the orbit. No protuberances on the forehead or on the snout above, and no 
ridges or spines beneath the eye. The length of the snout, including the preorbital exten- 
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sion, is equal to the length of the head; the preorbital extension about two-fifths of the 
length of the snout. The preorbital processes are flat, unarmed, and somewhat divergent; 
a ridge arises at the base of the preorbital process and extends to the angle of the preoper- 
culum, where it terminates in a blunt spine; a low ridge on the operculum, ending ina 
rather inconspicuous spine; another above, and close to it, pointing upward. The length 
of the opercular ridge of spines is nearly equal to the horizontal diameter of the eye. 

Jaws feeble and apparently toothless; barbels on the lower jaw so inconspicuous at 
present as to be scarcely visible. 

The maxillary extends almost to the vertical through the anterior margin of the eye; 
the diameter of the eye is contained 4 times in the length of the head without its pro- 
longations. 

The dorsal origin is over the tip of the opereular spine; the origin of the anal apparently 
behind that of the second dorsal; ventrals slightly in advance of the pectorals, and not so 
far back, though their tips reach somewhat beyond the vent; pectorals rather long; about 
twenty-five rows of scales. 

The type, about 2 inches in length, is in the Museum of Comparative Zodlogy at 
Cambridge, and has been studied in the preparation of this description, but the example 
being wniqne and very small, we have not ventured to examine it so closely as would have 
been practicable with more material. It is, however, apparently a well marked species, 
resembling in a general way P. longispatha. It was obtained by Poey from the stomach 
ot Polymixia nobilis, taken near Cuba in deep water. 


PERISTEDION GRACILE, Goopr and Bran, n. s. (Figure 387). 


Body very slender; its greatest height (18 millimeters) is nearly one-sixth of its length. 
The length of the head to the tip of the prolongated rostral spine is 48 millimeters; without 
the prolongations its length is 36 millimeters or twice the greatest height of the body. The 
interorbital space is deeply concave. Theinterorbital width (10 millimeters) equals one-half 
the length of the snout including the rostral spine. The forehead descends gently towards 
the snout and the supraorbital crests are very little elevated. The rostral spine on each 
side is continued backward by a slight bony ridge ending in a blunt spine at the angle of 
the preoperculum. The opercular spine is small, the length of the operculum with the 
spine being about equal to the length of the eye. The Jength of the snout with preorbital 
extension (29 millimeters) is a little more than one-fourth of the standard Jength; the length 
of the spine alone (13 millimeters) is nearly equal to the length of the mandible. The jaws 
are feeble and toothless. The length of the maxilla (12 millimeters) is one-fourth the length 
of the head. The length of the mandible (15 millimeters) is one-half the length of the 
snout with the preorbital extension. The mandible has two groups of barbels, one on each 
side of its lower edge. The length of the longest barbel (9 millimeters) equals that of the 
eye. The barbels are subdivided into several fringes; the number of barbels on each side 
of the mandible may be divided up into $ or 9 clusters. The mandible extends to the ver- 
tical through the front of the eye. Twenty six gill-rakers on the first arch, the longest one- 
half as long as the eye. The longitudinal diameter of the eye (9 millimeters) is nearly 
equal to the width of the interorbital space. Greatest width of the head over the preorbi- 
tal ridge (15 millimeters) is one-half the length of the snout including the preorbital exten- 
sion. The spinous dorsal originates directly above the end of the opercular flap; the first 
spine is slightly the longest, its length (15 millimeters) equals the length of the snout and 
its projecting spine; it also equals the short diameter of the eye. The longest ray of the 
second dorsal (11 millimeters) is nearly one-fourth the length of the head. The least height 
of the tail (5 millimeters) is one-third the length of the eye. The anal origin is under the 
second ray of the soft dorsal; the fin extends as far back as the dorsal, the length of its 
base (41 millimeters) being 4 times the width of the interorbital area, the rays 
about as long as those of the second dorsal. The length of the middle caudal rays (12 
millimeters) is four-thirds the length of the eye, the fin being emarginate. The ventral 
base is under the pectoral base, the fin reaching to the vent, its length (18 millimeters) twice 
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that of the eye. The pectoral is short, reaching to below the eighth seute of the lateral 
line; the longest detached ray reaches to below the ninth scute of the lateral line; its length 
(24 millimeters) equals one-half the length of the head. Thirty scutes in the lateral line. 

Radial formula: B. 7-8; D. vii, 20; A. 1, 18; P. 1142; V.1, 5. 

Color (of aleoholic specimen) very light yellow, a broad pearly band along the sides, 
back stippled with light brownish; pectorals with dark mottlings. 

The type of the species is a specimen 5 inches long, taken at station 2401, steamer 
Albatross, N. lat. 28° 38! 30,” W. lon. 85° 52/ 30’, from 142 fathoms. This locality is in 
the Gulf of Mexico. 


PERISTEDION PLATYCEPHALUM, Goopr and Bran. (Figure 388, A, B.) 


Peristedium platycephalum, GOODE and BEAN, Bull. Mus. Comp. Zodl., x11, No. 5. p. 167. 

A Peristedion with body much depressed, its greatest height (23 millimeters), 64 in 
body length, 63 in total. 

Length of head without prolongations (47 millimeters), twice the height of body, 34 
inits length; with prolongations, 24 in body length. Interorbitat space deeply concave, the 
supraorbital margin being swollen, its width (14 millimeters) equal to the long diameter of 
the eye. No protuberance on the forehead, which is much depressed, its outline descend- 
ing abruptly and rapidly in front of the eyes. A ridge below the eye, not armed; a small 
vertical spine behind each nostril. Stout spines upon opereulum and several upon the 
vertex. The length of snout with its extensions (29 millimeters) is half the length of the 
head, its processes (10 millimeters) about 3 in its own length. The processes are flat, 
triangular, diverging slightly, the distance apart of their tips 2-24 that at their bases. A 
ridge extends backwards from the base of each process along the lower edge of the preo- 
perculum, ending behind in a sharp, flat spine; the greatest width of the expanded portion, 
on the preoperculum, only one-fourth as wide as theeye. Beneath this is another less con- 
spicuous ridge with minutely serrated edge, which is double in front and single behind, the 
two portions separated by a slight notch. 

Jaws normal, the two tentacles much fringed, their length (16 millimeters) not much 
exceeding the diameter of the eye; between them, and placed about equidistant from each 
other, are two bunches of short tentacles, about 4in each. Chin with numerous short ten- 
tacles, some of them as long as the eye, arranged for the most part in bunches of 4. The 
maxilla does not reach to the anterior margin of orbit. Diameter of eye (13 millimeters) 
nearly 4 in greatest length of head, and exactly half total length of snout. Greatest width 
of head, over the preopercular ridges (43 millime ters), nearly equal to its own length with- 
out the processes. 

Dorsal origin over the upper angle of gill-opening. The length of the longest spine 
(18 millimeters) is equal to that of postorbital portion of head. 

Anal origin slightly behind origin of second dorsal and vertical through seventh lateral 
scute. 

Caudal small, slightly emarginate, with tips slightly produced, the length of the mid- 
dle rays (18 millimeters) equal to that of the dorsal. 

Ventral origin in advance of the axil of the pectorals; the fin extends slightly beyond 
the vent, but not quite to the origin of the anal; its length (35 millimeters) about twice 
the length of the dorsal. 

Pectoral rather long, extending to the ninth seute of the lateral line and past the 
vertical through the origin of the anal. 

Radial formula: D. vi11,17; A.1,17; V.1, 5; L. lat. 29. 

Color, red; body and fins mottled and blotched with darker. 

Types from Blake, stations LX, off Barbados, 123 fathoms; L1x, off Barbados, 238 
fathoms. 
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PERISTEDION TRUNCATUM, Gintier. 


Peristethus truncatum, GUNTHER, Challenger Report 1, Part 6, 1880, 7, pl. m1, fig. A. 

The length of the preorbital processes is contained twice and three-fourths in the dis- 
tance between their extremities and the anterior margin of the orbit. Interorbital space 
deeply concave, with a depressed smooth groove along the middle; a minute spine on the 
base of each preorbital process, but no other on the upper surface of the snout; lower jaw 
with enormous barbels, the longest being fringed. The preopercular ridge does not extend 
beyond the hind margin of the bone, and is not produced into a spine; also the opercular 
ridge terminates in a short and truncated projection, Each seute of the body with a 
hooked spine. Each of the bony plates between the ventral fins is not quite twice as long 
as broad. Rose-colored, with small, irregular brownish spots on the upper parts. ; 

Radial formula: D. vi, 19; A. 20; L. lat. 32. 

The type of this species, a specimen 65 inches long, was taken by the Challenger at 
station 122, off the coast of Pernambuco, in 30 or 350 fathoms or in some intermediate depth. 

Dr. Giinther, though, unwilling to commit himself as to the bathybial habitat of any of 
the forms collected by the Challenger at station 122, preferring to include them all in his 
report upon the shore- fishes, has nevertheless described one of the fishes there taken, under 
the very significant name of Bathyanthias. 


Suborder TA®NIOSOMI. 
Teniosomi, GILL, American Naturalist, Xx1, 1887, 86; XXxiv, 1890, 481. 


Teleocephals with the scapular arch subnormal, post-temporal undivided and closely 
applied to the back of the cranium, between the epiotic and pterotie, or npon the parietal; 
hypereoracoid perforate at or near the margin; cranium with the epioties enlarged, en- 
croaching backward and juxtaposed behind, intervening between the exoccipitals and 
supraoecipatal; prootic and the opisthotic represented chietly by the enlarged prootie; 
suborbital chain imperfect; the scapular bones separated by intervening cartilaginous ele- 
ments; the hypopharyngeals styliform and parallel with the branchial arches; epipharyn- 
geals in full number (4 pairs), and mostly compressed; the dorsal fin composed of inarticu 
late rays or spines, separable into lateral halves, and the yentrals (when present) sub- 
brachial. 

A myodome may be present or absent, none being developed in the Regalecidiwe, but 
one being distinct and supplemented by a dichost in the Trachypteridie. (Gill) 

“The ribbon fishes,” says Giinther, “are true deep-sea fishes, met with in all parts of 
the oceans, generally found when floating dead on the surface, or thrown ashore by the 
waves. Their body is like a band, specimens of from 15 to 20 feet long being from 10 to 
12 inches deep and about an inch or two broad at their thickest part. The eye is large 
and lateral; the mouth small, armed with very feeble teeth; the head deep and short. A 
high dorsal fin runs along the whole length of the back, and is supported by extremely 
numerous rays; its foremost portion, on the head, is detached from the rest of the fin, and 
composed of very elongate flexible spines. The anal fin is absent. The caudal fin (if pre- 
served, which is rarely the case, in adult specimens) has an extra-axial position, being 
directed upwards like a fan. The ventrals are thoracic, either composed of several rays or 
reduced to a single long filament. The coloration is generally silvery, with rosy fins. 

“When these fishes reach the surface of the water the expansion of the gases within 
their bodies has so loosened all the parts of their muscular and bony system that they can 
be lifted out of the water with difficulty only, and nearly always portions of the body and 
fins are broker. and lost. The bones contain very little bony matter, are very porous, thin, 
and light. At what depth ribbon fishes live is not known; probably the depths vary for 
although none have been yet obtained by, means of the deep-sea 


different species; but ; : 
abundant at the bottom of all oceans, as dead fishes or fragments of 


dredge, they must be 
them are frequently obtained. 
narrow shape of these fishes that they have been mistaken for ‘sea serpents, 


Some writers have supposed from the great length and 
> but as these 
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monsters of the sea are always represented by those who have had the good fortune of 
meeting with them as remarkably active, it is not likely that harmless ribbon fishes, which 
are either dying or dead, have been the objects described as ‘sea serpents.’ ” 


KEY TO THE FAMILIES. 


[;, Ventrals.well developed oriabsentin=- s=--== 6 5 -eean  eeoe eeeeine eee ae aera TRACHYPTERID © 
Il. Ventrals reduced to'a singleionpifilamentize--- ee ene ee ee ee eee ee eee eee REGALECID.® 


Family TRACHYPTERID Az. 


Trachypterida, SwWAtNson, Nat. Hist. Fish., 1839, 47.—G1iLL, American Naturalist, xxtv, 1890, 482. 

Teeniosomes with the body moderately elongated and very compressed, the head short, 
the opereular apparatus abbreviated (the operculum extended downwards, the suboper- 
culum below it, and the interopereulum contracted backwards and bounded behind by the 
operculum and suboperculum), ventrals pauciradiate in young, atrophied or lost in adult, 
the cranium with a myodome and dichost, the supraoccipital continued behind into a promi- 
nence, the epiotics confined to the sides and back of the cranium, and without ribs. 

The ribbon-fishes are well known in the Kastern Atlantic and the Mediterranean, and 
have even been found as far west as Madeira. Trachypterus has never been found in the 
Western Atlantic. Some few representatives have been found on the west coast of South 
America, and one or two examples have been taken in New Zealand. They are generally 
adinitted to be true deep-sea fishes, which live at very great depths, and are only found 
when floating dead on the surface or washed ashore by the waves. Almost nothing is known 
of their habits except through Nilsson’s observations in the far north. This naturalist, as 
well as Olafsen, appears to have had the opportunity of observing them in Life. They say 
that they approach the shore at flood tide on sandy shelving bottoms, and are often left by 
the retreating waves. Nilsson’s opinion is that their habits resemble those of the ‘flat- 
fishes,” and that they move with one side turned obliquely upward, the other toward the 
ground; and he says that they have been seen on the bottom in 2 or 5 fathoms of water, 
where the fishermen hook them up with the implements employed to raise dead seals, and 
that they are slow swimmers. This is not necessarily the case, however, for the removal 
of pressure and the rough treatment by which they were probably washed upon the shore 
would be demoralizing, to say the least. Trichiurus lepturus, a fish very similar in form, 
is a very strong, swift swimmer. 

Whether or not the habits of Trachypterus arcticus, on which these observations were 
made, are a safe guide in regard to the other forms is a matter of some doubt, but it is 
certain that they live far from the surface, except near the Aretie Circle, and that they 
only come ashore accidentally. They have never been taken by the deep-sea dredge or 
trawlnet, and indeed perfect specimens are very rare, the bodies being very soft and brit- 
tle, the bones and fin rays exceedingly fragile. 

A considerable number of species have been described, but these are, in most instances, 
based upon one or two specimens. It is probable that future studies may be as fruitful as 
that of Emery, who, by means of a series of 23 specimens, succeeded in uniting at least 
three of the Mediterranean species, which for half a century or more had been regarded as 
distinct. As has been remarked, not a single individual of Trachypterus has ever been 
found in the Western Atlantic, although the common species of the Eastern Atlantic, 7. 
atlanticus, is not unusually taken, one or more specimens, according to Giinther, being 
secured along the coast of Northern Europe after almost every severe gale. We have 
deemed it desirable to include in this paper partial diagnoses and references to the litera- 
ture concerning each of the species at present recognized in the Atlantie Basin, in order 
that American naturalists may have at hand a convenient means of identifying material 
which is almost certain, sooner or later, to fall into their hands. 





We desire to quote the reeommendation of Dr. Giinther, and to strongly urge upon 
anyone who may be so fortunate as to secure one of these fishes that no attempt should 
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be made to keep it entire, but that it should be cut into short lengths and preserved in the 
strongest spirits, each piece wrapped separately in muslin. 

Giinther (Challenger Report, XX11, 72) gives a very satisfactory summary of the present 
state of knowledge in regard to the variations of Trachypterus at different periods of 
growth. 


TRACHYPTERUS, Gouan. 


Trachypterus, GOUAN, Hist. Poiss., 104, 153.—Cuvirr, Regne Animal, ed. 2, 1829, 1, 245.—CUVIER and VALEN- 
CIENNES, Hist. Nat. Poiss., X, 313.—GONTHER, Cat, Fish, Brit, Mus., 11, 300; Challenger Report, XX1, 72. 
Bogmarus, SCHNEIDER, Bloch, Syst. Ichth., 1801, 518. 


Trachypterids having the body elongate, compressed, riband-shaped, the dorsal fin 
extending the entire length of the back. Anal absent; each ventral well developed, if pres- 
ent, but sometimes absent. Caudal present and placed for the most part above the longi- 
tudinal axis of the body. No air bladder. Pyloric appendages numerous. 

The ventrals appear to be absent in some individuals, but Day calls attention to the 
fact that most of the specimens of 7. arcticus taken along the coast of Great Britain have 
had no ventrals. In the very young, as has been shown by Emery, the fin rays commence 
to grow when it is about 6 millimeters long, and continue to lengthen until it is about 24 
millimeters long, after which a partial shortening takes place. The ventrals are very elon- 
gate in the young, and the caudal rays much longer than in the grown fish. 

Young individuals (from 2 to 4 inches) are not rarely met with near the surface; they 
possess the most extraordinary development of fin rays observed in the whole class of 
fishes, some of them being several times larger than the body, and provided with lappet- 
like dilatations. There is no doubt that fishes with such delicate appendages are bred and 
live in depths where the water is absolutely quiet, as a sojourn in the disturbed water of 
the surface would deprive them at once of organs which must be of some utility for their 
preservation. 


PROVISIONAL KEY TO THE ATLANTIC AND MEDITERRANEAN SPECIES. 


(Adapted from Moreau. ) 
I. Lower line of body straight. 
A. Dorsal rays 160. 
1. Dorsal rays smooth. 


a. Height of body 54 in length ...--.-----+----2++sererserece restos eorees cores ..--T. ARCTICUS 
b. Height of body 8} in length ..-....-----------2ecrsnrrre crete stents eee T. RUPPELU 
c. Height of body 9-10 in length ....--++--+++eseeree cre trsts essere se Selseleees T. LIOPTERUS 


2. Dorsal rays rough. 
a. Lateral line spinous. 


*Height of body 4-10 in length ...-------+++-seesreerec ese ee seers cere rosene eee T. IRIS 
b. Lateral line smooth. 
* Height of body 54 in length) a2eq scene ees eee == sees ese ce Ge sean T. GRYPHURUS 


II. Lower line of body irregular, sinuous. 
A. Dorsal rays less than 130. 
iplntaralulinevapioy. < 2-4. 02 -0s2escocs- ease ce == eee yeo nse een SA oh T. CRISTATUS 
TI. Anterior dorsal and ventral rays much prolonged -------------22+-srrreecrrrre rose eee T, REPANDUS 


TRACHYPTERUS IRIS, (WALB.), CUV. and Yau. (Figure 391.) 


Falx Venetorum, BELON. 

Cepola trachyptera, GMELIN, Linn. Syst. Nat., 1788, 1187. 

Cepola iris, WALBAUM, Artedi, III, 617. 

Trachypterus iris, CUVIER and VALENCIENNES, op. cit., X, 341, pl. ccxevil. —GinTHER, Cat. Fish. Brit. Mus., 
111, 303.—Morgav, Hist. Nat. Poiss., France, 1, 560.—GIGLIOLT, Elenco, 32. ; 

Trachypterus tenia, SCHNEIDER, Bloch, Syst. Ichth., 1801, 480.—Costa, Fauna Napolitana, pl. 1x.—Bona- 
PARTE, Catalogo Metodico, No. 711.—GUNTHER, loc. cit. -CANESTRINI, Fauna Italica, Pesci., 113.—GI- 
GLIOLI, Elenco, loc. cit. a / , : a ere 

Gymnetrus cepedianus, Risso, Ichth. Nice, 1810, 146, pl. v, Fig. 17.—Hist. Nat. Eur. Mérid., 11, 1826, 295. 


Epidesmus maculatus, RANZANI, Opuse. Sei. @Italia, 11, 133. 
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Regalecus maculatus, NARDO, Giorn. di Fisica (see. 11), Vu, 116, pled, tig ds 

‘ Trachypterus Costa, Cocco.” 

Trachypterus Spinola, Cuvier and VALENCIENNES, loc. cit., 328, pl. CCXCVI.—BONAPARTE, Catalogo, No. 
712.—Giinrurr, Cat. Fish. Brit. Mus., 1, 300.—CANESTRINI, op. cit., 193. 

Trachypterus falx, CUVIER and VALENCIENNES, op. cil., X, 333.—Costa, Fauna Napolitana, Pesci, pl. 1x, bis. 

A Trachypterus having the lower line of the body straight; dorsal rays 137-170, these 
rays being rough; the lateral line spinous; and the height of the body contained from 4 to 
10 times in the total length of the fish (excluding the caudal). 

Radial formula: D, 4-8+4+120-170; P. 10. 

Color, silvery white, with a few round, black spots or blotches. 

Three species, for a long time considered distinct by European ichthyologists, and 
recognized by them under the names of 7. spinolee, T. tenia and T. tris, have been-shown 
by Emery to be identical, being successive stages of one and the same species. In a very 
important paper published by him in the “Acts” of the Academy of Lincei, Rome (11, 
1279, 390-395, figs. 1-6), and in the “ Mittheilungen aus der Zoologischen Station zu Neapel” 
(1879, 1581) he has given full particulars of his examinations of 25 specimens. 

This species is known only from the Mediterranean. The largest individuals under the 
name of Zrachypterus iris have been recorded from Nice, Banyul, Sicily, Corsica, Leghorn, 
and Elba. The specimen discussed by Moreau was 1.5 meters in length. A smaller size, 
described as 7’. spinole, has been identitied fpom Nice, Cette, Elba, Naples, and Sicily. The 
specimen obtained by Moreau from Cette was 0.95 meter long. A smaller form, as identi- 
fied by Moreau under the name of 7. falx (T. tenia), has been obtained from Nice, Cette, 
Messina, and Algiers. Moreaw’s specimen was 0.52 meter in length. 

Among the common names are Pesce bannera (Naples), Flamba (Cette), Squaglia sole 
(Naples). Rondeletius and Gesner called it Fale Venetorum—the Venetian blade. 


TRACHYPTERUS GRYPHURUS, Lowe. 
Trachypterus gryphwus, LOWE, Proc. Zobl. Soe., 1850, 248.—GUnTuEr, Cat. Fish. Brit. Mus., 11, 301, 


Intermediate between 7. tenia and T. iris, approaching perhaps nearest to the latter, 
but differing in its deeper shape, its depth being two-elevenths of the total length, and in the 
more backward position of the third dark side spot. The ventral fins are short, only equal- 
ing one-twelfth of the body without the caudal fin, and the first four produced rays of the 
first dorsal are equal in length to the ventral fins. The lateral line ends as in Cuvier and 
Valenciennes’s figure (t. 297) of 7. iris, but is quite unarmed. The ventral line is serrulate, 
and the whole surface, particularly towards the ventral line, is finely shagreened or granu- 
late, the granulations becoming stronger toward the ventral line, as in the same figure. In 
shape and proportions it agrees better with 7. tenia, but differs in several important par- 
ticulars from Cuvier and Valenciennes’s description of that fish. The only individual exam- 
ined occurred in June, 1845, and has been added by me to the collection of the Cambridge 
Philosophical Society. It was scarcely quite dead when I first saw it, and was in the most 
perfect state of preservation. Another Trachypterus had occurred in June, 1844, and was 
probably the same species; but the example was unfortunately thrown away by the person 
to whom it had been missent without my seeing it. It was said to have been about 3 
feet long. The whole body is pure bright silver, appearing as if frosted, from the fine 
eranulations of the surface. The fins are of a delicate scarlet or vermilion, the lower 
point or angle of the caudal being tipped, and the hinder end of the dorsal edged, with 
black. On the sides are 3 blackish oval or elliptic spots. This example was 25 inches 
long exclusive of the caudal fin, which resembles a bat’s or griffon’s wing, and is erected in 
a fanlike manner, the lower lobe or portion being suppressed or undeveloped, and only 
indicated by the presence of 5 short spinules or abortive rays. (Lowe.) 

This species is known from a single specimen obtained by Lowe at Madeira in 1849, and 
is distinguished from 7. trachypterus chietly by the fact that its lateral line is smooth, as well 
as by minor characteristics. 


DISCUSSION OF SPECIES AND THEIR DISTRIBUTION, 479 


TRACHYPTERUS ARCTICUS, (Briinnicn), NILsson. (Figure 392.) 


Gymnogaster arcticus, BRUNNICH, Nye Sammlung Dansk. Vid. Selsk. Skr., I, p. 408, pl. B, figs, 1-3, 
Gymnetrus arcticus, JENYNS, British Animals. a 
Trachypterus arcticus, NILSsON, Skand. Fauna, Fisk., 162.—DuGurp, Proc. Zool. Soc., 1851, 116.—Ginxtuer 
Cat. Fish. Brit. Mus., 111, 305.—Co.uett, Norges Fiske, 78; Vid. Selsk. Forh., Christiania, 1879, 1, 59.— 
Day, Fishes Great Britain and Ireland, 1, 216, pl. xi. 
~ Bogmarus islandicus, SCHNEIDER, Bloch, Systema Iehthyologiw, 1801, 518, pl. cr. 
Trachypterus bogmarus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., x, 546, ef al. 
Traychypterus vogmarus, REINHARDT, Vid. Selsk. Skr., vit, D. 65, ef al. 

A Trachypterus having the dorsal rays smooth, and the height of the body contained 
5 times, or a little more, in its length. 

An elaborate description taken from specimens studied at Norwich, Newcastle, and 
Montrose, will be found in Day’s Fishes of Great Britain. This species occurs from Tce- 
land to the Orkneys and the shores of the British isles. The largest British example is 73 
feet long, but Day is of the opinion that it grows to a much larger size. 

It would seem probable that studies similar to that made by Emery upon the Italian 

_forms will result in uniting with this species also 7. Ritppellii and 7. liopterus. 


TRACHYPTERUS RUPPELLIL, Giinrurr. 


Trachypterus Riippellii, GUNTHER, Cat. Fish. Brit. Mus., 111, 307, 

A Trachypterus having height of body contained about 8 times in its total length; 
smooth dorsal rays and spinous lateral line. 

Radial formula: D. 6/155; A. none; C.8; P.10. 

Color, silvery, a very distinct black spot at the commencement of the second fifth of 
the total length; another, sometimes present, farther back on the body. 

This species was described by Giinther from a specimen 51 inches in length obtained 
somewhere in the Mediterranean, and now preserved in the British Museum. 


TRACHYPTERUS LIOPTERUS, Cuvier and VALENCIENNES. 


? Bogmarus Aristotelis, Risso, Hist. Nat. Mur. Mérid., U1, 1829, 297. 
Trachypterus liopterus, CUVIER and VALENCIENNES, Hist. Nat. Poiss., x, 312.—MoreAu, Hist. Nat. Poiss., 

France, 1, 562.—GUnTuer, Cat. Fish. Brit. Mus., 111, 307. 

A Trachypterus having the height of the body contained from 9 to 10 times in its total 
length. Smooth dorsal rays. Spiny lateral line. 

Radial formula: D, 6-74+169-174; C. 8-6; P.12; A. none; V.1, 7. 

Color, silvery white, with a blackish spot in the first fifth of its length, and sometimes, 
according to Valenciennes and Giinther, a second spot behind it. 

This species, according to Giinther, closely resembles 7. trachypterus, but in the smooth- 
ness of the dorsal rays is more nearly related to T. arcticus. 

Specimens have been obtained at Nice, Naples, Toulon, Genoa, and Messina. In the 
opinion of Giglioli it is very distinct from the other Mediterranean forms. 


TRACHYPTERUS CRISTATUS, BoNELLI. 


Trachypterus cristatus, BONFLLI, Mem, Accad. Sci. Turin, xxiv, 1819, 487, pl. 1X.—GUNTHER, Cat. Fish. Brit. 
Mus., 111, 301.—Moreau, Hist. Nat. Poiss. France, 1, 567. 
Trachypterus Bonellii, CUVIER and VALENCIED , Hist. Nat. Poiss., Xx, 331. 

A Trachypterus characterized by having the lower profile of the trunk much more 
prominent than that of the tail, which is narrow and slender, and by an unusually small 
number of rays in the dorsal fin. It has a spiny lateral line. 

Color, silvery, with the fins red, and usually two blackish spots on the dorsal crest and 
five others upon the posterior half of the dorsal. 

The type specimen in the museum at Genoa has, according to Giinther, much the ap- 
pearance of a deformed fish. Giinther calls attention to the fact that Risso described a 






US. 





480 DEEP-SEA FISHES OF THE ATLANTIC BASIN. 


similarly grotesquely shaped fish under the name of Gymnetrus Miillerianus (Wiegmann’s 
Archiv, 1840, 13), and Moreau, in his Fishes of France (p. 567), devotes three pages to an 
argument for the specific distinctness of 7. cristatus. 


TRACHYPTERUS REPANDUS, (Mrraxa), Costa. 


“ Gymnelrus repandus, METAXA.” 
Trachypterus repandus, Cosva, Fauna Napolitana, Pesci, pl. 1x. 

A Trachypterus with the greatest height of the body contained about 34 times in its 
total length (without caudal). The belly is sharp and rough, the caudal peduncle very 
slender. The anterior dorsal is composed of 8 rays, the length of which is more than 14 
times the distance between the tip of the snout and the margin of the caudal; these rays 
have here and there upon them membranous expansions. The ventrals are about as long 
as the fish, and the first ray at its extremity becomes divided into 4 membranous filaments. 

Radial formula: D. 84152; A. none; P. 10; V.7; C. 10. 

Color: The entire body is silvery, with numerous bluish-black dots, which, being placed 
more closely together in the region of the back, form interrupted transverse bands; these 
in the caudal region completely surround the body. There are certain reddish spots which 
mingle with the blue ones, giving a rosy tint to the spots upon the back. The fins are 
rosy; only the membranous expansions of the anterior dorsal are black. The caudal is of 
the saine color, except the upper and lower margins, which are somewhat clouded. 

This form has been taken at Civita Vecchia and Naples, and has been seen also in the 
Adriatic. <A figure of itis given in Giinther’s article “Ichthyology” in the Cyclopedia 
Britannica, and also in the Study of Fishes (p. 521). It is undoubtedly a young of some 
other form, but possibly not of 7. trachypterus, since the small form described by Costa 
under the name 7’, filicauda has been identitied by Emery with that species. 7. filicauda 
has a very long filament at the tip of the next to the last caudal ray, counting from above. 
Its dorsal crest is very long, but lacks the membranous expansion noted in 7. repandus. 
The ventrals are also very long. 


Family REGALECIDA. 


I Ginnetridi, RAFINESQUE, Indice d’Ittiologia Siciliana, 1810, 31. 

Gymnetridw, SWAINSON, Nat. Hist. Fishes, 1839, 11, 47, 49. 

Regalecide, GILL, Standard Nat. Hist., ur 18385; American Naturalist, XXx1, 1887, 86; xx1v, 1890, 482. 
Tieniosomes with the body very elongated and compressed, the head oblong, the 

opercular apparatus well developed (the operculum extended backwards, the suboperculum 

obliquely behind it, and the interoperculum extended upwards below the two), the preor- 

bital chain oblique and widest at the second bone, ventrals represented by single elongate 

rays, the cranium with the myodome atrophied and the dichost suppressed, the supraoc- 

cipital pushed forward by the extensive development of the epioties which encroach for- 

wards on the roof as well as back and sides of the cranium, and with short ribs. (@ill.) 

REGALECUS, Brinnich. 

Regalecus, BRUNNICH, Nya Sammlung, m1, 1788, 414.—Ginruer, Cat. Fish, Brit. Mus., ur, 307; Challenger 
Report, Xx11, 73. 

Gymnetrus, SCHNEIDER, Bloch Syst. Ichth., 1801, 487.—Cuvier and VALENCIENNES, Hist. Nat. Poiss, x, 352. 
Body very elongate, compressed. Head oblong. Teeth absent. Ventrals each a pro- 

longed filament, sometimes with a dilated tip. Caudal rudimentary (not so in Rk. Russelii, 

from Asia). No air bladder. Pyloric appendages in considerable numbers. 


REGALECUS GLESNE, Ascanius. (Figure 395.) 


Spada marina, IMPERATO. 

Ophidium glesne, ASCANIUS, Nya Sammi. Vid. Selsk. Skr. rm, 419. 

Regalecus glesne, ASCAN1US, Icones Rerum Naturalium, 1806, pl. x1.—Lactrkpn, op. cit., WU, 214.—Gray, Proc. 
Zool. Soc., 1849, 81.—GUnNTHER, Cat. Fish. Brit. Mus., 111, 310. 

Gymnetrus glesne, CUVIER and VALENCIENNES, op. cil., X, 366. 
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Regalecus remipes, BRUNNICH, loc. cit., 1788, 414, pl. B, figs. 4-5. 
Gymnetrus remipes, SCHNEIDER, loc, cif., 482, pl. 88. 
Gymnetrus Griilii, Linpropu, K. Vet. Ak. Hand., 1798, 291, pl. vitt.—Scunerper, op. cif., 482. 
Regalecus Grillii, GUNTHER, op. cit., B11. 
Cepola gladius, WALBAUM, Artedi, 1U, 617. 
Gymnetrus gladius, CUVIER and VALENCIENNES, Hist. Nat. Poiss., x, 325, pl. cexevur,. 
Regalecus gladius, GUNTHER, Cat. Fish. Brit. Mus., 11, 308. —CaNesTRINI, Fauna Italica, Pesei, 195.—Morrar' 

loc. cit., 555.—GIGLIOL!, Elenco, 82. 

Gymnetrus Hawkenii, BLocu, Ichth., xr, 1792, 88, 425.—Laceripr, Hist. Nat. Poiss., 11, 380.—SHaw, Zool. 

Iv, 197. 

Gymnetrus Hawkinsii, SCHNEIDER, Bloch Syst. lehth., 1801, 197. 
Gymnetrus Ascanii, SHAW, Zool., 1V, 197. 
Gymnetrus longeradiatus, Risso, Hist. Nat., 11, 1826, 296. 
Gymnetrus telum, CUVIER and VALENCIENNES, op. cil., X, 361, pl. COXCEX. 
- Regalecus telum, MOREAU, Hist. Nat. Poiss. France, 557.—GIG Lio t, loc. cit. 
Regalecus Banksii, CUViER and VALENCIENNES, op, cit., X, 365.—Day, Fishes Great Britain and Ireland, 1, 
220, pl. LXIv. 
Gymnetrus Banksii, TRISTRAM, Proc, Zool. Soe., 1866, 117. 
Gymnetrus capensis, CUVIER and VALENCIENNES, op. cit., X, 376.—GUNTHER, loc, cit.—LAYARD, Proc. Zool, 

Soc., 1868, 319 (figure). 

Body very elongate, its height from one-twelfth to one twenty-fourth of its length. 
Length of the head contained from 16 to 20 times in the length of the body. Snout 
short, truncated; cleft of mouth vertical, the upper jaw very protractile. Jaws minute 
or absent. Diameter of eye 4 to 6 times in length of head. The anterior rays, 8 to 15 
in number, form an elevated crest, sometimes in two parts, the posterior rays of this crest 
with membranous tips. Each ventral ray with a lobate membranous tip. Skin with 
numerous bony tubercles. Lateral line placed low. 

Radial formula: D. 275-400; P. 11-14; V. 1. 

Color, silver gray, with a few spots or streaks of darker hue, most numerous anteriorly. 

It is not certain that there is more than one species of Regalecus, although, as the syn- 
onymy which precedes clearly shows, various names have been suggested in connection 
with the comparatively few individuals which, during the past century and a half, have 
been captured in the North Atlantic. There appears to be considerable possibility of indi- 
vidual variation in proportions of height to length, and in the number of rays in the dorsal 
fin, but it is a fact well known to ichthyologists that constancy is not to be expected in 
forms in which the number of vertebrie and fin rays has been extended far beyond the nor- 
mal average. 

It should also be said that most of the individuals studied have been in very imperfect 
condition, and also that in many instances the observations have been made by untrained 
observers, so that it seems doubtful whether there is really more than one species to be 
assigned to the Atlantic fauna. At all events, Giinther, Collett, Liitken, and Day agree in 
the idea that it is impossible to discriminate between the forms already described, and we 
follow their lead in considering them all, for the present, as a single species. It is not 
impossible, of course, that, should better material be obtained, it may be desirable to sepa- 
rate the group into more subspecies, but until this shall be done discrimination leads to 
confusion rather than to definite knowledge. 

The fishes belonging to the genus Regalecus are very remarkable, not only on account 
of their peculiar appearance and structure, but because of their enormous size. They 
have been known to attain the length of 20 feet, and it is more than probable that they 
grow very much longer, and that many of the creatures popularly identified with the “sea 
serpent” are only large individuals of this type. Indeed, it seems quite safe to assign to 
this group all the so-called “sea serpents” which have been deseribed as swimming rapidly 
near the surface, with a horse-like head raised above the water, surmounted by amane-like 
crest of red or brown. 

The individual which came ashore at Hungry Bay in Bermuda in 1860, and which was 
about 17 feet long, was described by the people who saw it before its capture as being 
very much larger, and as having a head of an immense horse with a flaming red mane. Giin- 
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ther (Challenger Report, Xxt1, 73-76) has in the most painstaking manner brought together 
a list of the specimens taken in the North Atlantic, as far as they are known to science. 
He mentions 14 known upon the Scandinavian coasts from 1740 to 1852; 19 on the British 
coasts from 1759 to 1554; 1 in the Mediterranean (he states, however, that about half a 
dozen specimens have been observed in the Mediterranean); 1 in the Bermudas; 3 at the 
Cape of Good Hope; 1 in the Indian Ocean, and 5 off the coast of New Zealand. 

He calls attention to the fact that of those observed on the British and Scandinavian 
coasts 4 were observed in the month of January, 5 in February, 8 in March, 2 in April, 1 
in May, 1 in June, 1 in July, 2 in August, 1 in September, and 1 in October. He also calls 
attention to the tact that by far the greater proportion of their capture, in the Northern 
Hemisphere, at least, is in the stormy season. 

This agrees with what we know of the capture of Trachypterus, which likewise seems 
to be brought to the surface only by great commotions of the ocean. 

The popular name of Regalecus is ‘oar-fish,” in allusion to the blade-like expansion of 
the extremities of the two ventral fins. Regalecus is also called in the books the “king of 
the herrings.” Strangely enough, no representative of this genus has been found along the 
coast of North America, except once at the Bermudas. 

Giinther is of the opinion that the distribution of this fish in the depths of the sea is 
the same as that of Trachypterus. The similarity in their geographical distribution is quite 
remarkable, 


Family STY LOPHORID 2. 


(Ordinal relations doubtful.) 


Stylephoridw, SWAINSON, Nat. Hist. Fishes, 1839, u, 47. 


STYLEPHORU'S, Shaw. 
Stylephorus, Suaw, Trans. Linn. Soc. London, 1, 1791, 90, plate. 


Ribband-shaped fish, having the body elongate, and compressed; the dorsals extending 
from the head nearly to the end of the tail; the tail terminating in an exceedingly long, 
cord-like appendage, about twice as long as the head. Anal absent. Ventrals absent. 
Caudal erected upwards, having its rays connected by a rather firm membrane. Snout 
produced; mouth small, toothless; maxillary bones small, short, hidden behind intermax- 
illaries. Mandible long, extending far behind the eye. Eyes large, turned forward; 
suborbital very large, covering nearly the whole of the cheek and extending backward 
behind the eye. Opercles small. Gill openings wide; gills 4. Vent premedian. Bran- 
chiostegals 4. 


STYLEPHORUS CHORDATUS, SHaw. (Figures 393, 394.) 


Stylephorus chordatus, SHAW, loc. cit.; Zodlogist, 1v, 87; Naturalists’ Miscellany, vi, pl. CCLXxX1v.—BLAIN- 
VILLE, Journ. Phys., LXXXvit, 60 pl. 1, fig. 1.—Cuvier and VALENCIENNES, Hist. Nat. Poiss., x, 381.— 


GUNTHER, Cat. Fish. Brit. Mus., 111, 306. 


Height of body one-fifth of total length (without caudal); length of head one-sixth. 
Eyes large, close together. Pectorals pointed, erected upwards, about half as long as 
head. Dorsal extending nearly to the end of the tail. 

Radial formula: D. 110; C.6; P. 13. 

This remarkable form is known from only a single specimen, 11 inches long, with the 
caudal appendage 22 inches in length, which was taken in the Atlantic, between Cuba 
and Martinique, about the year 1790, and is now in the British Museum. It is undoubtedly 
an inhabitant of great depths. 
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Order HEMIBRANCHII. 


Hemibranchii, Corre, Proc. Amer. Assoc. Ady, Science, XX, 1872, 338.—GiLL, Arr 


. Fam. Fish., 872, xxx1x; 
Proc. Acad. Nat. Sci., Phila., 1884, 154. , : , 


Physoclystous, teleocephalous fishes, having the pharyngeal bones and branchial arches 
in some respects reduced or deficient, and only one bone connecting the shoulder girdle 
with the skull. 


Family MACRORHAMPHOSID-E. 


I Centrischini, RAVINESQUE, Indice d’ Ittiologia Siciliana, 1810, 33-34. 

Centriscoidet, BLEEKER, Enum. Sp. Piscium, Archipel. Indico, 1859, XNxu11. 

Centriscide, SWAINSON, Nat. Hist. Fish, ete., 1859, 11, 31.—GUNruer, Cat. Fish Brit. Mus., m1, 1861, 518.— 

Gitt, Arr. Fam. Fishes, 1872, 25.—Jorpan and GitBert, Bull. xvi, U. S. Nat. Mus., 1882, 387. 

Macrorhamphoside, GILL, Proc. Acad. Nat. Sci., Phila., 1884, 163; Century Dictionary, 3565. 
Hemibranchiates with compressed body, armed with bony plates on belly and anterior 

parts of body. Snout long, tubiform. Ventrals abdominal, with one spine and seven 

rays. Dorsal spinous, distinct, median or post median. The four anterior vertebrae much 

lengthened. The branchihyals and pharyngeals mostly present, the fourth superior 

branchihyal and the first and fourth superior pharyngeal wanting. 


MACRORHAMPHOSUS, Lacépéde. 


Macrorhamphosus, LACEPEDE, Hist. Nat. Poiss., Vv, 156. 

Centriscus, Cuvier, Regne Animal, ed. 1, 1817, 1, 350.—GUNTHER, Cat. Fish Brit. Mus., m1, 518,—JORDAN 
and GILBERT, Proc. U. 8. Nat. Mus., v, 1883, 575. 

Orthichthys, GILL, Proc. Acad. Nat. Sci., Phila., 1862, 231. 
Centriscids, having the body oblong, slowly merging into a caudal peduncie. Back 


straight; dorsal spines about 7. Three longitudinal rows of plates on the breast, 
MACRORHAMPHOSUS SCOLOPAX, (Lryn.eus). (Figure 396). 


Centriscus scolopar, LINN.©US, Syst. Nat., ed. x11, 1766, 1, 415.—GUNTHER, loc. cit.—VAILLANt, Exp. Sci. 
Trayailleur et Talisman, 338, pl. XXvul, Fig. 3. 

A Macrorhamphosus, with very strong second dorsal spine, which is serrated posteriorly, 
whose length is three-fifths to three-cighths of the distance from the operele to the caudal; 
the height of its body is four-sevenths to three-fifths of the distance from the operculum to 
the base of the caudal. Lateral line 57; transverse line 37. 

Radial formula: D. v+12; A. 20. 

Color, rose or reddish olive on the back, silvery on the sides and on the belly. 

This species is not unusual in the Mediterranean, has been found on the south coast of 
England, and in Massachusetts Bay. As many as 10 individuals were caught by the 
French exploring vessels at considerable depths:—off the coast of Morocco, station XXIII, 
at 120 meters; off that of Soudan, station LXVH, at 150 meters; and on the Bane W@Arguin, 
stations xc, XCI, and XcIr, at 140 to 230 meters. 


Family AULOSTOMID4£. 


Les Aulostomides (part) LATREILLE, Pam. Nat. Regne Animal, 1825, 19. 
Aulostomatide (part) Canror, Cat. Malayan Fishes, 1850, 211. 

Aulostomatoidei, BLEEKER, Enum. Sp. Pise. Arch. Ind., 1859, XXII. 

Aulostomide, Gti, Arr. Fam. Fish., 1872, 14; Proc. Acad. Nat. Sei.. Phila., 1884, 160. 

Hemibranchiate fishes, with compressed, elongate body, small etenoid seales, and 
continuous lateral line. Head long; mouth small; with snout elongate, compressed, tubi- 
form; lower jaw prominent, with barbel at symphysis. Premaxillary not Ue daiea wt MAX- 
. . . aoa Maa “ > 7 ‘¢ * rap Jaw 
illary broad, triangular, with « supplemental bon« F Teeth minute yin bands ‘on ower jaw 
and vomer. Spinous dorsal present, of 5 to 12 feeble, isolated spines. Soft dorsal and 
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anal elongate, similar posteriorly. Caudal rhombic, without filiform rays. Ventrals 
subabdominal, composed of 6 articulated rays. First four vertebrae elongated. Gill mem- 
branes separate, free from the isthmus. 

AULOSTOMA, Lacépéde. 
Aulostoma, LACKPEDE, Hist. Nat. Poiss., v, 1805, 537.—GUNTHER, Cat. Fish. Brit. Mus., 11, 535.—JORDAN 


and GILBERT, Bull. xvi, U. 8. Nat. Mus., 390.—GILL, Proc. Acad. Nat. Sci., Phila., 1884, 161. 
Polypterichthys, BLEEKER, Naturk, Tijdschr. Nederlandsch-Indie, lv, 608. 


Aulostomids with body much compressed, teeth rudimentary, and with 8 to 12 dorsal 
spines. The dorsal and anal oblong, opposite and similar; each with from 23 to 28 rays. 
Caudal cuneiform. 


AULOSTOMA LONGIPES, VamLuant. (Figure 397.) 
Aulostoma longipes, VAILLANT, Exp. Sei. Travailleur et Talisman, 340, pl. Xxvit, fig. 4. 


This species is described by Vaillant from a very small specimen, five millimeters in 
length, in a bad state of preservation from off Morocco in 1,163 meters. It is referred by 
him provisionally to the genus Awlostoma, and the figure would seem to indicate that his 
identification is correct. It may possibly be found to be a young of A. coloratum. 

Body elongate, nearly cylindrical; its height about one-ninth, its thickness one-eleventh 
of its length. Length of the head a little more than one-third of total length; snout con- 
tained two and one-fourth times in the length of the head. Diameter of the eye apparently 
about one-eighth of the length of the head; the interorbital space almost nothing. No 
trace of scales is visible upon the specimen, and the lateral line is only indicated by a 
series of pigmentary spots. 

In the place of the dorsal, Vaillant found only a very short fin, placed far back; and 
an anal exactly similar to it in shape and size. The caudal was mutilated, but appeared 
to Vaillant to have had no prolonged median rays. Pectorals moderately long. Ventrals 
composed (as nearly as it is possible to determine) of 6 rays, inserted far back and extend- 
ing to the base of the caudal, which is long, being more than one-third of the entire length 
of the body. 

Radial formula: D. 5; A. 94; V.6. 

As Vaillant indicates, the only obstacle in the way of considering this the young of A. 
coloratum is the position and length of the ventrals, and the fact that A. coloratum has 
not been found in the eastern Atlantic. 


Order PE DICUMATI: 


Carpal bones notably elongate, forming a sort of arm, which supports the broad 
pectorals. Gill openings reduced to a large or small foramen, situated in or near the axils, 
more or less posterior to the pectorals. No scales. Ventral fins jugular, if present; first 
vertebra united to the cranium by a suture; epioties united behind supra-oceipital; elon- 
gate basal pectoral radii reduced in number; no interelavicles; post-temporal broad, flat, 
simple; superior pharyngeals two, similar, spatulate, with anterior stem and transverse 
blade; basis of cranium simple. No air duct to the swim bladder. Anterior dorsal reduced 
to a few tentacle-like, mostly isolated, spines. (Jordan and Gilbert.) 


ANALYSIS OF FAMILIES OF PEDICULATI. 


I. Gill openings in, behind, or below the lower axils of the pectorals; mouth large, terminal. 
A. Pseudobranchize present; pseudobrachia with two actinosts; head broad, depressed... .-.. LOPHIID® 
B. Pseudobranchiwe none; pseudobrachia with three actinosts. 
1, Ventral fins developed; pectoral members geniculated, with elongate pseud- 
ODT ACH eat crete eee rare aie ese falls eae aye came ted mie ee legos cheat tote caterer te tate teeter ee eta ANTENNARUD 
2. Ventral fins obsolete; pectoral members not geniculate, with moderate pseudobrachia. CERATIOD 5 
Il. Gill openings in or behind the upper axils; mouth small, usually inferior........-.--- ONCHOCEPHALID 
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Family LOPHIID Zz. 


I Lofidi, RAFINESQUE, Indice d’Ittiologia Siciliana, 1810, 42. 

Lophiide, SWAINSON, Nat. Hist. Fish., 1839, 11, 195. 

Lophiida, BONAPARTE, Catalogo Metodico, 1846-70. 

Lophiide, GILi, Proc. Acad. Nat. Sei. Phila., 1863, 89; Arr. Families of Fishes, 
Bull. xvi, U. S. N. M., 844 (full deseription). 

Lophioidei, BLEEKER, Teitamen, 1859, xvi. 


1872, 2.—JoRDAN & GILBERT, 


Head wide, depressed, very large. Body contracted, conical, tapering rapidly back- 
ward from the shoulders. Mouth exceedingly large, terminal, opening into an enormous 
stomach; upper jaw protractile; maxillary without supplementary bone; lower jaw pro- 
jecting; both jaws with very strong, unequal, cardiform teeth, some of the teeth eanine- 
like, most of them depressible; vomer and palatines usually with strong teeth. Gill 

_ openings comparatively large, in the lower axil of the pectorals. Pseudobranchize present. 
Gill rakers none. Skin mostly smooth, naked, with many dermal flaps about the head. 
Spinous dorsal of 3 isolated tentacle-like spines on the head and 3 smaller ones behind, 
which form a continuous fin; second dorsal moderate, similar to the anal; pectoral mem- 
bers scarcely geniculated, each with two actinosts and with elongate pseudobrachia; 
ventrals jugular, 1, 5, widely separated. Pylorie caeca present. (Jordan and Giibert.) 

The family Lophiide has two genera, Lophius and Lophiomus, Gill. The latter is 
distinguished by the diminished number of yertebrie (about 19), and has for its type Lophi- 
omus setigerus, (Wahl), Gill, from the coasts of China and Japan.! 

LOPHIUS, Artedi: 
Lophius, ARTEDI, Genera Piscium, 62.—LINN.xUS, Syst. Nat., ed. x, 1756, 1, 236—Cuvirr, Régne Animal, ed. 1, 

1817, 308.—GUNTHER, Cat Fish, Brit. Mus., 11, 178. 

Lophiopsis, GUICHENOT. 

Lophiid fishes, with head large, subcireular in front, cranial portion somewhat elevated, 
lower jaw much projecting. Jaws with stout cardiform teeth in 2 or 3 alternate series: 
vomer dentigerous. 

Branchi 3, the first branchial arch without lamelke. 

Anterior cephalic spine elongated, tentacular, with fleshy tip. Ventral tins very large, 
winglike in young, decreasing with maturity, but always large. 

Body naked, head always spinigerous, especially in the young, and with strong com- 
posite spines at angles of cephalic cise. 

Vertebre in considerable number (27-31). Lophius has three species: L. piscatorius, 
described below, and L. budegassa, Spinola, coutined to the Mediterranean, and distinguished 
from all other Lophiids by its shorter second dorsal and its simple lanceolate humeral spine, 
and Lophius Naresii, Giinther, found at a depth of 150 fathoms north of New Guinea, 115 
fathoms, Philippines, and at the Admiralty Islands. 

The Mediterranean DL. budegassa, Spinola, and the form from the China Sea, Lophiomus 
setigerus, will doubtless also be found to have an abyssal range, since they, like the Atlantic 
form, are well adapted to life at great depths. 

LOPHIUS PISCATORIUS, LinN.eus. (Figures 400, 400 A, B.) 
Lophius piscatorius, LINNaus, Systema Naturiw, ed. X, 1758, 1, p. 236,—GILL, Proc. U. S. N. M., I, 1878, 219 
(selected synonymy, 1758-1872).—Goopr, Proc. U. 5. N. M., 1, p. 469.—GUntHeER, Challenger Re- 

port, xxi, 49.—VaAILLaNnt, Exp. Sci. Travailleur et Talisman, 1888, 348. 

- Lophius americanus, SrORER., Hist. Fish. Mass., 1867, 101, pl. XVII, fig. 2. 

This well-known form, which is found throughout the North Atlantie Basin and on the 
east ranges south to the Cape of Good Hope, needs no description here, except the oe 
brief diagnosis, given by Gillas follows: A Lophius with a tridentate humeral spine, 11-12 
rays in the dorsal fin, and the mouth behind the hyoid bone immaculate. [ft occurs on the 
west coast of Scandinavia north to latitude 69°-719, and in America as far north as 


1 Gill, Proc. U. S. Nat. Mus., 1, p. 552. 
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Newfoundland. The museumof the Essex Institute has a specimen about 4 inches in length, 
taken on the Banks of Newfoundland in 1856, by L. J. Johnson. This is probably the most 
northern recorded occurrence of the species in the western Atlantic, except an unconfirmed 
statement by Pennant of its appearance in Hudson’s Bay. 

[t frequents the moderate depths along the coast from Nova Scotia to Virginia and at 
greater depth as far south as the Antilles. The Blake obtained it off Barbados at a depth 
of 209 fathoms (Station TV), and at 84 fathoms in latitude 25° 13’, longitude 89° 10/ (station 
CCLVIU). 

The Fish Hawk trawled it at station 826. Another specimen (No. 26170), 26 centi- 
meters long, containing immature ova, was taken at station 894, at a depth of 365 fathoms; 
also a large specimen with immature ova (No. 26098), from station 876, 120 fathoms; and a 
smaller one, perhaps two years old (No, 26070), from station 878, 1425 fathoms. 

The Albatross obtained young individuals at station 2025 and station 2421. 

Giinther has admitted it to the list of abyssal forms on the authority of the observations 
of American naturalists. It has since been announced that the Talisman obtained it at 
400 to 760 meters (Stations CX, CXI, CXIIL @, CXX1IIL) about the Azores and Cape Verdes. 


Family ANTENNARIID2. 


Antennariida, GILL, Proce. Acad. Nat. Sei., Phila., 1863, p. 89.—Arrangement, Families of Fishes, 2 (No. 131); 
Proc. U. S. N. M., 1, 1878, pp. 215, 223.—JoRDAN & GILBERT, Bull. xvi, U. S. N. M., 845. 

Pediculates with head and body more or less compressed. Mouth opening upwards, 
vertical or very oblique; jaws with cardiform teeth. Gill openings in or behind the lower 
axils of the pectorals small and porelike. No pseudobranchie. Skin naked, smooth, or 
prickly. Pectoral members distinetly geniculated. Pseudobrachia long, with 3 actinosts. 
Ventral fins well developed, jugular, approximated. Spinous dorsal of 1 to 3 separated 
tentacle-like spines; soft dorsal, larger than anal. Pylorie caeca none. 

PTEROPHRYNEB, Gill. 
Pterophryne, GILL, Proc, Acad. Nat. Sei. Phila., xv, 1863, 90; Proe. U. S. Nat. Mus., 1, 1878, 216. 
Pterophrynoides, GILL, Proc. U. 8. Nat. Mus., 1, 1878, 216 (name proposed as an alternate for Plerophryne, if 
the latter is too near to Plerophrynus). 

Antennarids with skin naked and smooth; caudal peduncle free; mouth oblique; 
dorsal spines completely exserted; soft dorsal and anal expanded vertically; pectorals and 
wrists slender, and ventrals elongated. 

PTEROPHRYNE HISTRIO, (LiInnN2vs), GILL. 
Lophius histrio, LINNEUS Syst. Nat., ed. xu, 1766, 1, 493. 
Pterophryne histrio, G1LL, Proce. Acad. Nat. Sci. Phila., 1863, 90; Proce. Ut S. Nat. Mus., 1, 1878, 216 (with full 
synonymy). 
Antennarius marmoratus.—GUNTHER, Cat. Fish. Brit. Mus., 111, 187. 
_A description of this species in its protean manifestations of form and color seems 
searcely necessary here, since its characters are well known to every tyro in ichthyology. 

The specimens before us are all apparently of the type referred to by GUNTHER under 
the variety BE. (Cat. Fish. Brit. Mus., m1, p. 187), the Antennarius marmoratus of Cuvier 
and Valenciennes. 

AV specimen was obtained by the U.S. Coast Survey steamer Blake off St. Vincent, in 
the West Indies (station 111), at a depth of 464 fathoms, and another by the U.S. Fish Com- 
mission steamer Albatross, at the surface, near station 2108. There is, of course, no positive 
evidence that the Blake's specimen actually came from the bottom, 


ANTENNARIUS, Cuvier. 


Antennarius, CUVIER, Régne Animal, ed. 1, 1817, 11, 310 (wrongly credited to Commerson, who was not bino- 
mial).—GUNTHER, Cat. Fish. Brit. Mus., 111, 183.—GriL1i, Proce. Acad. Nat. Sei., Phila., xv, 1863, 90. 

Cheironectes, COvipr, Reene Animal, ed. 2, 1829, 11, 252, note (Preoceupied in Mammalogy, Illiger, 1811). 
Antennariids having body covered with spines generally forked ; caudal peduncle tree ; 


mouth moderate, oblique ; pectorals and wrists widened; ventrals short; anal oblong. 
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ANTENNARIUS PLEUROPHTHALMUS, Git. 


Antennarius pleurophthalmus, Gin, Proc, Acad. Nat. Sei. Phila., 1863, 92: Proc. U.S. Nat. Mus., v, 1883 
556.—JORDAN and GILBERT, Bull., xv1, U.S. N. M., 846. a 7: 


“The anterior dorsal equals about a third of the length of the eandal fin and has at its 
end a laciniated or fringed lobe extending upward; the second is moderate, slightly curved, 
and rather longer than the first, and with a membrane extending nearly to the base of the 
third spine; the latter is free, extends backward nearly to tie fin, and almost connected 
with it by the membrane. The skin is covered with minute biftrcated spines. 

“The color is brown, marbled with lighter, especially before and behind the dorsals 
and above the pectorals; distant black dots are also scattered over the body. Three large 
ocelli or black spots, margined with light brown, are on each side: one at the middle of the 
basal half of the dorsal, a second below, intermediate between it and the anus, and a third 
in the middle of the caudal fin. The tloor of the mouth behind the tongue is black, with 
whitish-yellow radiating lines, while the tongue itself is light brown, with darker radiating 

bands or spots.” ( Gill.) 

This species is probably pelagie and not abyssal. 

Specimens were obtained by the blake trom station COXLI, in 239 15’ N. lat., 89° LOW. 
lon., at a depth of 84 fathoms, and from station COXXVH, in 240 34/ N. lat., 83° 16’ W. lon., 
at a depth of 36 fathoms. Also by the Albatross from station 2404, in 28° 44° N. lat., 
85° 16’ W. lon., at a depth of 60 fathoms; from station 2405, in 28° 45° N, lat., 85° 02° W. 
lon., at a depth of 30 fathoms; and from station 23515, in 24° 25! 40 N, lat., 81° 46/45” W, 
lon., at a depth of 45 fathoms. 


CHAUNAX, Lowe. 


Chaunax, Lowe, Trans. Zob]. Soc., London, 11, 1846, 839.—G0Nruer, Cat. Fish, Brit. Mus., 11, 200.—GILL, 
Proc. U. S. Nat. Mus., 1, 1878, 222. 

_ Antennariids with head very large, depressed, cuboid; mouth cleft, wide, subvertical. 
Jaws and palate with bands of small teeth. Spinous dorsal represented by a small rostral 
tentacle receivable into groove behind it. Soft dorsal moderate, low. Anal short. Ven- 
trals present. Branchiw 25. Pseudobranchiw absent. 

CHAUNAX PICTUS, Lower. (Figure 398.) 

Chaunaz pictus, Lown, Trans. Zool. Soc. Lond., 11, 816,839, PI. 11 (specimen from off Madeira).—GUNTHER, 
Cat. Fish. Brit. Mus., 111, 1861, 200.—GiLL, Proc, Acad. Nat. Sci., Phila., 1865, 90 (generic diagnosis in 
synopsis of family); Proce. U. 8. Nat. Mus., 1, 878, 222.—Goopr, Proc. U. S. Nat. Mus., m1, 470.— 
JORDAN and GinBerr, Bull. 16, U. 8. Nat. Mus., 8146.—Ginrier, Challenger Report, XX11, 1887, 58, PL. 
x, Fig. A—VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, 343, Pl. xxvui, Figs. 1-11.—ALcock, 
Ann. and Mag. Nat. Iist., 1889, 381. 

Chaunax fimbriatus, HILGENDORE, Sitzungsber, Gesellsch, Naturf. Freunde, 1879, 80 (fide Giinther) [specimens 
from the Sea of Japan].—STeINpACHNER and DGperLvin, Denkschr. K. Akad. Wiss. Wien, XLIX, 1887, 
194. 

Rostral tentacle, short, pedicellate; muciferous channels, appearing as chainlike rows 
of pits. Head, 14; depth, 53. Color, oyange; sides, roseate; fins, scarlet. 

Radial formula: D. 1-11; A.5; P. 11; V. 4d; ©. 7. 

Numerous specimens have been obtained by the Blake, the Fish Hawk, and the Alba- 
tross, at depths of 130 to 428 fathoms, from the following stations: Blake, 1x, off Barbados, 
288 fathoms. Fish Hawk, 869 (No. 26021, Nat. Mus.), 192 fathoms: Albatross, 2559, 130 
fathoms; 2395, 347 fathoms; 2396, 335 fathoms; 2212, 128 fathoms. 

Lowe and Johnson both got it off Madeira, Giinther found it in the Challenger collee- 
tion taken near the Fiji Islands (station 173), 315 fathoms. 

The Talisman obtained it at station LXXV, off Soudan, Africa, $30 meters, and at sta 
tion oxi, A, near the Cape Verdes, 760 meters. The [Investigator dredged it in the Bay 
of Bengal, lat. 20° 17’ 30’ N., lon, 88° 51! o., af a depth of 272 fathoms. 

Giinther has identified the German species described from the Sea of Japau as C. 


fimbriatus as being the same. 
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Descriptions and measurements of No, 26021 may be found in Goode, loc. cit. Although 
there is ample material and some of the specimens in the National Museum are very large, 
fuller study seems unnecessary, since they are undoubtedly Lowe’s C. pictus. 

The following color notes were taken by Dr. Bean from afresh specimen taken in trawl, 
station 2357, January 22, 1585, 

Back greenish gray, mottled with brown and tinged with rosy, supraocular region with 
golden retlections. Peetorals lemon yellow mingled with rosy; caudal like pectorals. 
Sides rosy. Under surface whitish and rosy intermingled. Pupilintense blue. Back with 
fine reticulations. Rostral tentacle greenish gold at base, the fimbriated portion lavender, 
Lines of mucous pores with reddish brown, well distinguished from the remaining colors. 
Labial fringes lemon yellow. Iris golden or rather lemon yellow. 

The species inflates its abdomen like Tetraodon and has some difficulty in expelling the 
air so as to sink rapidly. The small gill-openings are closed very tightly during inhalation 
and a strong current of water is expelled in expiration. 


Family CERATIIDA. 


Ceratiidw, Gitt, Proe. Acad. Nat. Sci. Phila., 1863, 89; Arr. Fam. Fish., 1872, 2 (No, 12); Proce. U.S. Nat. Mus., 
I, 1878, pp. 216, 227. 

Pediculates with head and body compressed. Mouth terminal, more or less oblique. 
Gill-openings small, in the lower part of the axils. No pseudobranehie. Spinous dorsal 
represented by at least a frontal and superior rostral spine. Pectoral members not genicu- 
lated, with short pseudobrachia and three actinosts. No ventral fins. All known forms 
are uniform blackish in color. 

“The ‘bathybial sea devils,” writes Giinther, “are degraded forms of Lophius ; they 
descend to the greatest depths of the ocean. Their bones are of an extremely light and 
thin texture, and frequently other parts of their organization, their integuments, muscles, 
and intestines are equally loose in texture when the specimens are brought to the surface. 
In their habits they probably do not differ in any degree from their surface representative, 
Lophius. 

“When the first individuals‘of this group were discovered they seemed to be suffi- 
ciently distinet from one another to justify generic separation. However, the additions of 
recent years exhibit that variation in the shape of the body, head, and mouth, in the 
specialized dorsal spines, and in the development of dermal seutes, which may be expected 
in such grotesquely formed creatures. 

“The number of the dorsal spines is always reduced, and at the end of the series of 
these species only ope spine remains, with a simple, very small lamella at the extremity 
(Melanocetus Johnsonii, Melanocetus Murrayi). Tn other forms sometimes a second cephalic 
spine, sometimes a spine on the back of the trunk is preserved. The first cephalic spine 
always retains the original function of a lure for other marine creatures, but to render it 
more effective a special luminous organ is sometimes developed in connection with the 
filaments with which its extremity is provided (Ceratias bispinosus, Oneirodes Eschrichtii). 
So far as it is known at present these complicated tentacles attain to the highest degree 
of development in Himantolophus and Agwonichthys. Tn other species very peculiar dermal 
appendages are deyeloped, either accompanying the spine on the back or replacing it. 
They may be paired or form a group of three; are pear-shaped, covered with the common 
skin, and perforated at the top, a delicate tentacle sometimes issuing from the foramen.” 


KEY TO THE GENERA OF CERATUD2. 
I. Mouth moderate. 
A. Branchiz in 24 pairs. 


1; Mouth=clefimearly vertical's'skin prickly. -2cecs- oe -seee eee eee ee ee ae ----Ceratiine 
a. Two cephalic spines, no dorsal spine, no caruncles; yomerine teeth. -.-....-.--..DICERATIAS 
b. One cephalic and one dorsal spine, with lateral caruncles; no vomerine teeth. ------ CERATIAS 
ce, One cephalic spine, no dorsal spine; caruncles present. 
ic Carunclesremote trom soft GOrsall-- a. see eee meet ee tere eee MANCALIAS 


ii. ‘Caruncles close to soft dorsal: - ox < eco eee ee ene seals eae) eae eee CDP LOPS AAR, 
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2. Mouth-cleft nearly horizontal; skin smooth; one cephalic, and one postcephalic spine.. ONEIRODES 
3. Mouth-cleft oblique; two cephalic and no postcephalic SPINS. sen seceee se an eee PARONEIRODES 
B. Branchiw in $2 4 pairs; body with scattered tubercular seutellie ; no second dorsal spine. 
Himantolophina 
1. Body and head compressed, mouth with cleft oblique; mandibular articulation under or behind eyes 
a, Eyes rudimentary. ; 
i. Body oblong-oval; dorsal rays about 9, pectoral about 12 ........... HIMANTOLOPHUS 
ii. Body short-oval; dorsal fin with 4 rays, and pectoral with about 17..CORYNOLOPHCS. 
2. Body and head depressed, mouth with eleft vertical or inclined forward; mandibular articulation 
under or in advance of snout. 
a. ENV ESRI alle te haemo ct oe ASS eek e cs oti emae Seize Sets e os emne's ha weedmecd eek JEG-RONICHTHYS 
Il. Month immense. 
A. Mouth with cleft subvertical. Pectoral small, premedian, in advance of dorsal and of gill opening 
. al 
No second dorsalspine developed. 


HEBBLANI CHIT AP VAIS: 222. <seam x sweats smoot ea.cslcc sfsaceSbaeees ch nekcasdeeeseead Melanocetine 
a, Gular tentacle not developed. 
ieeyomerine| teeth present... <5. 2 0-senene-6 6 sosce ceases cadds-cecces oceees MELANOCETUS 
BiemVOMerINe Leeth aSENb ooo soc soos nsec see es eeaeiee ces ne desceacteeceesncn seed Liocerus 
b. Gular tentacle present. 
Heep OLE VOMELING LOOM c= ar ae cians =o. ee ee on Es eee ee pees See LINOPHRYNE 


B. Mouth with cleft nearly horizontal.  Peetorals broad, postmedian, under dorsal, and behind gilk 
openings Branchis 1 g'2'4 Pails: .0.2. 6s ec.ce ie. os ses eee Sone es see eoneesebssees Caulophrynine 


1. Dorsal and anal greatly produced. 
a. Skin naked; numerous luminous filaments on head and body ...-..-... 2... ---- CAULOPHRYNE 


CERATIAS, Kroyer. 


Ceratias, Kréyer, Naturhist. Tidsskrifft., 1, 1844, 639 [type, C. Holbélli].—Gii1, Proc. U. 8. Nat. Mus., 1, 
1878, 217 (limited). 

Ceratiids with head and body much compressed and elevated, oblong, with prickly skin. 
Mouth moderate, with its cleft nearly vertical; teeth in jaws of moderate size, conical, moy- 
able; no teeth on vomer or palatines. Branchive 24 pairs; arches unarmed. Spinous dorsas 
reduced to two spines, the cephalic one elongate, with simple capitate extremity, the dorsal 
one with its basal element exserted; soft dorsal and anal short; pectorals very short, broad, 
multiradiate (with about 20 rays). Pyloric ceca 2, small. Skeleton soft, fibrous. 


CERATIAS HOLBOLLI, Kroyer. (Figure 399.) 


Ceratias Holbélli, KROvER, loc. cit —Gaimarp, Voy. Skand., Poissons, Pl. 1X. 


This grotesque and remarkable fish is only known through three specimens, trom 15 te 
28 inches long, taken off Greenland, and another off Nova Scotia. 

Giinther, in the Study of Fishes (p. 472), erroneously stated that it had been found at 
the depth of 2,400 fathoms in mid-Atlantic, and corrected his identifications in the Chal. 
lenger Report (XX, p. 53); the form to which he referred was Ceratias or Mancalias wranos- 
copus. The brief diagnosis in Jordan’s Synopsis is incorrect, and since the original Latin 
description of Kroyer is not easily accessible, we quote it in full below. Ceratias Holbolli 
may confidently be expected to be found in the abyssal waters south of Greenland, and 
probably occurs in the Great Atlantic Plateau.' 


KROYER’S DESCRIPTION OF CERATIAS HOLBOLLI. 


Totus ater. Altitudo piscis quartam longitudinis partem ferme wequans. Caput altius 
quam longum, 2 longitudinis piscis wquans. Oculi minimi, vicesimam longitudinis capitis 
partem non superantes. Radius capitis liber longitudine piscis ad basin pinne caudalis 


‘The form described by Giinther under the name Ceratias bispinosus, from off Banda Islands 
Molneca Archipelago, at a depth of 360 fathoms, resembles in general Melanocetus Johusonii, though strue- 
turally closer to C. Holbéllii. It is much shorter and chunkier, and has two dorsal spines, the posterior of 
which isrudimentary. Giinther has used in connection with if (in his key to the species) the term Diceraiias, 
no doubt more with the purpose of preventing others from making his species the basis of a new gents or 
subgenus than of himself advocating so limited a generic group. 
Pl. x1, Fig. B.) 


, in the 


(Giimther, Challenger Report, XXil, 33, 
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paullo modo brevior. Longitudo pinne caudalis lanceolate dimidia totius piscis longitudine 
parum brevior; longitudo pinnie pectoralis vicesimam ferme ‘equans longitudinis totius 
piseis partem. Membrana coujungens pinnae dorsalis posterioris pinneque analis ad basin 
pinne caudalis fere extensa. Numerus rad. pin. dors. 1+1+44; pect.19; anal. 4; cand. 8. 


MANCALIAS, Gill. 
Mancalias, Gui, Proc. U.S. Nat. Mus., 1, 1878, 227 [type, Ceratias wranoscopus, MURRAY ].—JORDAN and GIL- 


BERT, Bull. xvi, U. S. Nat. Mus., 848.—Gtnrner, Challenger Rep., Xx, 52. 
Typhlopsaras, GIL1, Forest and Stream, 1883, 284 (Nov. 8).—JorDAN, Cat. Fish. North America, 1885, 138. 





Ceratiids with elongated trunk and rectilinear back; mouth moderate; cephalic spine 
with basal element exserted and continuous with the distal; pyloric caca developed (2); 
mouth with cleft subvertical; first dorsal with few rays; branchie in 24 pairs; branchial 
arches unarmed; skin with seattered spinigerous scutellie; no second dorsal spine devel- 
oped (as in Ceratias), but with two tleshy claviform tubercles existing, as in Ceratias; 
peetorals with about 10-15 slender rays instead of nearly 20, as in Ceratias. — (@ill.) 


MANCALIAS URANOSCOPUS, (Murray), GILL. 


Ceralias wanoscopus, MURRAY, in Thomson’s Voyage of the Challenger, 1878, 11, 67, Figure 20.—GUNTHER, 
Challenger Report, xxu, 54, pl. xt, Fig. c. 

Mancalias wranoscopus, GULL, loc, cit.—Goove, Proc. U. 8. Nat. Mus., 11, 1880, 469. 

Ceratias Hélbéllit GUNTHER in Bradys Report in Challenger Copepoda, 1883, 137, 

Manealias was first taken by H. M.S. Challenger, at a depth of 2,400 fathoms, in the 
Middle Atlantic, between the Canary and Cape Verde Islands. The specimen, 54 inches 
long, and indifferently preserved, is in the British Museum. 

The specimen is 90 millimeters in length from the snout to the end of the tail, com- 
pressed laterally, and of a uniform black color. The anterior spine of the first dorsal fin is 
produced into a long filament, ending in a pear-shaped bulb, terminating in a very distinct, 
semitransparent, whitish spot. This spine has its origin on the posterior portion of the 
head, and when laid back it reaches nearly to the tip of the tail. The second part of the 
first dorsal is placed far back on the body, and consists of 2 short, fleshy tubercles, whieh 
lie in a depression in front of the second dorsal fin. The second dorsal has 3 rays; the anal 
is opposite the second dorsal and has 4 rays; the caudal has 8 rays, the 4 central rays being 
much larger than the others, and bifid. The pectorals are small and have 10 very deticate 
rays. The gill opening is a slit situated below the pectoral fin. The upper jaw is formed 
by the intermaxillaries, and is armed, together with the lower jaw, with a series of teeth of 
moderate size, which can be depressed inward as in Lophius. The skin is thickly covered 
with minute, embedded, conical spines. The eyes are very small and are placed high up on 
the middle of the head. F 

The presence of a fish of this group at so great a depth is of special interest. From 
its structure, and from the analogy of its nearest allies, there seems to be no reasonable 
doubt that it lives on the bottom. It is the habit of many of the family to lie hidden in the 
mud, with the long dorsal filament and its terminal soft expansion exposed. It has been 
imagined that the expansion is used as a bait to allure its prey, but it seems more likely 
that it is a sense organ, intended to give notice of their approach. 


MANCALIAS SHUFELDTII, Giri. (Figure 401.) 


Typhlopsaras Shufeldti, Giri, Forest and Stream, New York, Noy. 8, 1883, 284.—JorpDAN, Cat. Fish. North 
America, 1885, 138. 
Ceratias Shufeldti, GUNTHER, Challenger Report, Xx, 54. 
The specimens of Manealas obtained in the Western Atlantie are two in number. 
A single specimen, No. 26159, 85 millimeters long, was taken October 2, 1880, at sta- 
tion No. 893, at a depth of 572 fathoms. (Goode, Proc. U.S. Nat. Mus., 11, 419.) 
The type of Typhlopsaras Shufeldtii (No. 83552, U.S. Nat. Mus.), has the maxilla one- 
third the length from the gill opening to the caudal base; the intermaxilla is contained 54 
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times in this length. This form is more slender than that figured by Giinther, and has five 
rays in the dorsal, and apparently fifteen in the pectoral. 

There are no vomerines. The intermaxillary and mandible are armed with a narrow 
band of depressible teeth of various lengths. The skin has a fine granular appearance 
and is everywhere covered with minute prickles. The median dermal carunele referred to 
in the description of this species has been torn off. The caruneles are only 2 in number 
and situated as in Mancalias wranoscopus, as figured in the Challenger Fishes. The length 
of the dorsal spine, without the joint bearing the pear-shaped appendage, equals the dis- 
tance from the gill opening to the root of the tail; the joint bearing the appendage is 
two-fifths of this distance. The length of the specimen at present is about 22 inches. In 
Manealias wranoscopus (26159) the first dorsal, without the joint bearing the appendage, 
contains the distance from the gill opening to the root of the tail 14 times. The joint con- 
taining the appendage is one-half as long as the distance from the gill opening to the root 
of the tail. The dermal caruncles are distant from the dorsal a space equal to one-sixth of 
the distance from the gill opening to the root of the tail. In Typhlopsaras Shufeldtii the 
earuncles are placed at a distance from the dorsal a space contained 44 times in the dis- 
tance from the gill opening to the root of the tail. 

In the specimens described by Goode and Bean as Mancalias uranoscopus (No. 26159), 
the length 34 inches, the length of the maxilla is one-third the length from the gill opening 
to the root of the tail, and the intermaxilla 34 times in the same distance. The teeth in the 
jaws are depressible, in narrow bands, and of unequal size. The yvomer is toothless. 

There are two small ecaruneles not far from the front of the dorsal fin, and instead of 
being placed opposite each other, according to the usual arrangement, one is placed 
behind the other. The skin is covered with minute granules or papille, each one sur- 
mounted by a slender prickle, as in Typhlopsaras. 

The pectoral of this individual contains 15 rays. The pectorals of T. Shufeldtit are 
imperfect. 

In the note published by Dr. Goode in Proceedings U.S. Nat. Mus., vol. m1, 1881, 
469, the length of this specimen is stated to be 185 millimeters, which is a misprint for 55 
millimeters. 


CRYPTOPSARAS, Gill. 


Cryptopsaras, GILL, Forest and Stream, Nov. 8, 1883, 284. 


Ceratiines with shortened trunk, longitudinally convex back, small but conspienous 
eyes, concealed basal joint of the anterior spine and elongated terminal joint, a large inter- 
mediate globular, and a pair of subpeduneulated lateral dorsal appendages near the front 
of the dorsal fin, and well developed pectorals of about 15 rays. ( Gill.) 

Giinther’s Ceratias carunculatus was obtained by the Challenger from a depth of 345 
fathoms, at station 232, south of Yeddo, in Japan, the single specimen being 14 inches 
long. 


CRYPTOPSARAS COUESII, Giii, (Fig. 402.) 
Cryptopsaras Couesti, GILL, Forest and Stream, Nov. 8, 1883, 284.—JorDAN, Cat. Fish. N. A. 1885, 139.— 
(Ginrurr, Challenger Report, XXu, 55.] 
Ceratias carunculatus, GUNTHER, op. cit., 55, pl. x1, fig. D. 

The basal joint of the rodlike spine is almost entirely concealed and procumbent, and 
the distal joint alone free, reaching backward to the dorsal tuberele; the bulb is pyriform, 
and surmounted by a long whitish filament; the dorsal and anal have each 4 spines, the 
caudal 8 (the 4 middle dichotomous), and the pectorals each about 15 rays. The species 
was named after the eminent ornithologist Dr. Elliott Coues.  (@l.) 

A specimen of Cryptopsaras (Cat. No. 33558, U.S. Nat. Mus.) was obtained, by the 
Albatross, from station 2101, in 38° 18! 30” N. lat., 68° 24’ W. lon., at a depth of 1686 
fathoms. 
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NOTES ON THE TYPE SPECIMEN, 

The type of Cryptopsaras Couesii, at present is only 35 millimeters long, the caudal being 
imperfect. The length without caudal is 50 millimeters and contains the greatest height 
21 times. The bulb on the dorsal spine when laid backward can be made to reach the 
derinal caruncles on the back. The length of the upper jaw is about one-fourth of the 
length without caudal. The gill opening is nearly midway between the front of the head 
and the root of the tail. The mouth is placed vertically. The intermaxillary teeth occupy 
about the entire length of the bone. The mandibulary teeth are very unequal in size. At 
the symphysis of the mandible there is a pair of minute spines closely connected at the 
base and slightly separated at the extremity. 

Specimen No. 39483 is 58 millimeters long; 47 millimeters to base of caudal. The 
greatest height is contained in the length without caudal 22 times. The gill opening is a 
little nearer to the end of the caudal than to the front of the head. The distal portion of 
the dorsal spine is about one-half the length without caudal. The median dermal caruncle 
is very much larger than the two lateral ones. 

The skin is covered with minute granules of uniform size. The pectoral contains 16 
rays; its length is about one-fifth the length of the head. The length of the upper jaw is 
about one-fifth of the total without caudal. The pair of spines at the symphysis of the 
imandible is replaced by a very small knob. The teeth in the intermaxillary are all very 
small, diminishing in number towards the symphysis; they are apparently uniserial. © 

On each side of the head of the vomer there are two or three depressible teeth; the 
palatines seem to be wanting. 

We have seen something like traces of similar teeth on the vomer of Mancalias Shufeldtii, 
but owing to the condition of the specimen can not be certain about this character. 


ONEIRODES, Liutken. 


Oneirodes, LUTKEN, Overs. over d. K. Dauske Vid. Selsk. Forhandl, 1871, 56-74 (type, O. Eschrichtii, 
Liitken).—GILL, Proc. U.S. N. M., 1, 228.—GUNTHER, Challenger Report, xx, p. 55. 
Onirodes, JORDAN and GILBERT, Bull. xvi, U.S. N. M., p. 848. 


Ceratiids with very large head and body, compressed, oval, short, and naked: mouth 
moderate, with cleft nearly horizontal and mandibular articulation behind eyes; teeth 
depressible, unequal in size in the jaws, vomer dentigenous, branchial arches unarmed ; 
branchiwe in 25 pairs; pyloric ceca none; first dorsal spine cephalic, with a procumbent, 
subcutaneous basal element and a bulbous termination, surmounted by slender filaments 
in several transverse rows; second about midway from rostral spine to the soft dorsal fin; 
soft dorsal and anal fins short; ventrals none, 


ONEIRODES ESCHRICHTH, LUTKEN. 


Oneirodes Eschrichtii, LUTKEN, Overs. over d. K. Danske, Vid. Selsk. Forhandl., 1871, pp. 56-74, ves. fr. 9-18, 
pl. .—GUnTHER, Challenger Report, xx11, 56,—GILL, loe, cit. 
Onirodes Eschrichti, JORDAN, loe. cit. 

The only representative of this species is a specimen 8 inches long, taken off 
Greenland before 1871. 

The original description by Liitken is appended: 

Oneirodes Eschrichtiii—Genus et species nova e familia Lophioideorum (Halibatrachorum) ; 
nec non e tribu Lophioideorum apodum nudorum corpus breve, crasswm, mediocriter com- 
pressum. Caput maximum, tetragonum, fronte declivi, profunde excavato; rictus oris 
mediocris, horizontalis; oculi minuti, absconditi; dentes mediocres, graciles, elongati, 
conicl, subincurvi, mobilis in maxillis,in yvomere et in pharynge supra; in pallato nulli. 
Apertura branchialis sat magna, infra insertionem pinnarum pectoralium; pseudobranchie 
operculares null; areus branchialis primus branchiis destitutus; branchiorum paria 25, 
cute arcum branchiale quartum cum osse hypopharyngeali conjugente; radii branchiostigi 
utrinque sex. Pinne yentrales null (pectorales ignotie). Radius frontalis cum osse 
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interspinali horizontali subcutaneo articulatus, hand procul ab apice rostri insertus, sinum 
frontalem longitudine hand superans, claveformis; caput clave compressum, fcntacula 
plura minuta gerens; radius dorsalis (secundus) summo dorso impositus, conicus, depressus 
flaccidus, frontalem longitudine superat. Pinna dorsalis vera et analis breves, Gaudet 
approximatie, sed distinct; caudalis mediocris, haud elongata. Pinnarum formula radio- 
rum: D.1 + 1+ 6, P. V.0, A.4, ©. 8; radii molles, cartilaginei, haud articulati, caudales 
median quatuor soli fissi. Squamie nulle; cutis nudis, mollis, niger totum corpus oblegit. 
Vesica notatoria et appendicis pyloricze nulle; ossa scelite .nollia, semispongiosa ut in 
piscibus affinibus, spinis binis frontalibus et mandibularibus exceptis nullibi in tubereula 
vel spinas prodeuntia. 


DIMENSIONES SPECIMINIS DESCRIPTI. 


Longitudo corporis totius ab apice rostri usque ad extremitatem pinmie caudalis..................... ae 
Longitudo corporis totius ab apice rostri usque ad originem pinnw caudalis ......................... 160 
BESO BIM ECR ENTL NUONE Sh et eere es aioinis Sie alein lesa. as aye vc nfaic nrale shin dis. aiw't Seen sou See saees Spameees = se. 2s-eeeen sae 105 
Longitudo capitis inter spinas frontales ......2.2. 2222002222 ee 4D 
BETTIS OCLS Sata om a reas ole etna nates Ceara mie Seino stain = eee oe ee eee ee 5d 

Monet COMMAKU TATUM 1... 2.2 < ocean kee t es cercee s Soge cece ee wees Sedu Saws ch caceeptcegecacusceeeecece Pd 
Spine frontales ab apice rostri distant.......... 22.2.2... --22 222 ee ee ee cee eee eee 55 
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OMNIS emer e ej i Sa iaractsai's Lose Sec c--osy Daeg & abot o 1Se Pero Sthise oe ase end abt orencsp eaten’ 50 
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PARONEIRODES, Alcock. (Figure 404.) 
Paroneirodes, ALCOCK, Ann, and Mag. Nat. Hist., 1890, 1, 206. 


Ceratiids closely allied to Oneirodes, with ovoid, flaccid body. Mouth moderately 
large, with cleft obliquely ascending. A narrow band (?) of small teeth in each jaw and 
on vomer. Branchiew in 24 pairs. Eye rudimentary, buried deeply beneath a patch of 
transparent skin. Dorsal spines 2, clavate, close together, and near interorbital area. 
No postcephalic dorsal spine. Soft dorsal and anal short and very far back, almost confluent 
with caudal. Peduneles s hort and pointed. Ventrals none. 

A single specimen, Paroncirodes glomerosus, Alcock (loc. cit., pl. 1X, fig. 6), represented 
by a specimen 12 inches long taken by the Investigator in the Bay of Bengal, station 103, 
1,260 fathoms, on a soft bottom of blue mud. 


HIMANTOLOPHUS, Reinhardt. 


Himantolophus, RerNuarpt, K. Danske Vidensk. Selsk., Nat. og Math. Afh., 4, rekke, v, vit, 1837, 74.— 
Lurken, K. Danske Vidensk, Selsk. Skrift., 1880, 320,—GiLL, Proc. U. 8. N. M., 1, 1878, 227, 228,— 
JORDAN and Griiprrt, Bull. xvi, U. S. Nat. Mus., 849. 

Ceratiids with oblong-oval body, somewhat compressed, and large head, likewise com- 
pressed; mouth moderate, with oblique cleft and projecting mandible; mandibular artic- 
ulation under or behind eye; teeth in several series in the jaws, unequal, rasp-like, depressi- 
ble; palate toothless; branchial arches with dentigerous tubercles; gills in 3-23 pairs; 
spinous dorsal a single tentacle, with numerous long filaments at its extremity, and with a 
procumbent, subcutaneous basal element; soft dorsal moderately short (with about 9 
rays); anal short. Ventrals none. Pectoral moderately broad (with about 12 rays). Skin 
thick with round prickly scutes, sparsely distributed. 

HIMANTOLOPHUS GRGENLANDICUS, Remuarpt. (Tig. £05.) 

Himantolophus grenlandicus, REINHARDT, K. Danske vid. Selsk, Nat. og. Math. Afh. 4, reekke v, 7, 74, 
1837.—LUTKEN, loc. cit., 1880, 320, pl. 11, fig. 5.—GILL, loc, cil., JORDAN, loc, cit. 

The body is oblong oval; its height about two-fifths of its total length. The dorsal 
finhas about 9 rays and the pectoral about 12. The single cephalic ray representing the 
first dorsal fin is provided with about eleven tentacles. 
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This species has neyer been fully described, the only existing example being an imper- 
fect one, 23 inches long, obtained off the coast of Greenland about 1537. 


CORY NOLOPHUS, Gill. 


Corynolophus, GILt, Proc. U.S. Nat Mus., 1, 1878, 227; v, 1883, 551.—(LUrken, Vidensk. Medd tra den Natur- 
hist. Poren., Copenhagen, 1879-80, 67, 68.) 

Ceratiids resembling Himantolophus but having the body short-oval; dorsal with 5 rays; 
pectoral with about 7. 

Dr. Gill, replying to certain strictures as to the validity of this genus, made by Liitken, 
states that the distinction alleged to exist between Himantolophus and Corynolophus are 
very marked, and quite sufficient to justify two genera. He forcibly remarks that there is 
no reason except the singularity and greatness, of the differences specified, for doubting the 
correctness of Reinhardt’s observations. 


CORYNOLOPHUS REINHARDTII, (LUTKEN), GILL. 


Himantolophus Reinhardtii, LOTKEN, K, Dansk, Vidensk. Selsk., 1880, 309, pls. 1, U1, figs. 14.—GUNTHER, 
JORDAN, loc. cit. 
Corynolophus Reinhardtii, GILL, Proc. U. 8. Nat. Mus., 1, 1878, 227; v, 1883, 551. 

The body is short oval, its height three-fourths its length. The dorsal fin has 5 rays, 
the pectoral 17. The cephalic ray is provided with about 8 tentacles. The body armed 
with prickly seales, sparingly distributed. 

A single specimen, 14 inches long, is known from the coast of Greenland. 


AAGEONICHTHYS, Clarke. 


Ayeonichthys, CLARKE, Trans. New Zealand Institute, x, 1878, 245.—GiL1, Proc. U. 8. Nat. Mus., 1, 1878, 227. 


Ceratiids with body and head depressed, mouth with the cleft vertical, or inclined for- 
ward, and mandibular articulation under, or in advance of snout.  (ill.) 

This is a form closely allied to Himantolophus, and excelling it in grotesqueness. — It 
is represented by a single species, A. Appelii, Clarke (loc, cit., p. 245, pl. V1), obtained in 
the deep sea off New Zealand, Giinther gives interesting details about the head of the 
cephalic spine, which is phosphorescent and a lure for other abyssal animals. (See Chal- 
lenger Report, Xx, pp. 51, 52.) 

MELANOCETUS, Gunther. 


Melanocetus, GUNTHER, Proc. Zobl. Soe. London 1864, 301 (type, M. Johnsonii, GUNTHER) Challenger Report, 
Xx, 56.—GILL, loc. cit. 
Ceratiids with naked skin; with very large mouth, having a subvertical clett; with no 
second dorsal spine; with branchial arches unarmed and branchial in 25 pairs. 


MELANOCETUS JOHNSONIL, GUnruEr. (Figure 406.) 


Melanocetue Johnsonii, GUNTHER, Proc. Zobl. Soc. London, 1864, 301, pl. 25.—Study of Fishes, 1880, 473, fig. 
211; Challenger Report, xx11, 57.—GIL1, loc. cit. 

A single specimen, 3.8 inches long, is known. It was obtained by Mr. Johnson at 
Madeira, and had, it is said, a Scopelus 7$ inches long and 1 inch high, rolled up in a ball 
in its stomach. 

“This singular fish,” says Giinther, “is distinguished by a greater disproportion of the 
various parts of its body than is found in the other genera of the family to which it belongs. 
The head is of tetrahedral form and is the most extensive part of the whole animal. The 
gape is enormous, and, although the lower jaw is vertical when the mouth is closed, it can 
be moved downwards at more than aright angle. The lateral extensibility of the mouth 
is not less than the vertical, so that the prey which can be received within the cavity of 
the mouth actually may exceed the size of the fish itself. This enormous head is followed 
by a very small trunk and tail, the length of both being Jess than the depth of the head. 
As the trunk would not offer sufficient room for an addominal cavity corresponding in size 
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to the prey swallowed, this cavity is suspended as a large sae from the lower part of the 
body, and floats in the water. The upper and lower jaws are armed with a series of teeth 
which are very unequal in length, some being very long, others small, all are yery een 
and can be depressed toward the inside of the mouth. This peculiarity of the teeth SAY 
be observed in the Lophius, in the pike, and numerous other rapacious fish with long slender 
teeth. The vomer is armed with a transverse series of single teeth, and extends across the 
whole width of the roof of the mouth; the palatines and pterygoid teeth are situated at 
some distance behind the yvomer, and form two bundles irrecular in form. The pharynx 
and wsophagus are, as might be expected, very wide. The eye is situated high up on the 
side of the head ; itis very small, covered by, but appearing through, the skin, There are 
no nasal epenings. The opercular pieces are reduced to styliform rudiments; there are 5 
branchiostegals. Only the three inner branchial arches bear short branchial lamelle 
which are disposed in a double series on the two middle ones, and in a single one on ie 
innermost arch. The gill opening itself is a slit of moderate width, below and behind the 
pectoral fin. The upper surface of the head is concave, and in the middle of its anterior 
portion there is situated the single filament to which the anterior dorsal fin is reduced; 
this filament is more than half as high as the head, and dilated into a small lamella at its 
extremity. The second dorsal fin occupies the back of the tail, and is composed of 14 
simple rays, none of which are as high as the fin is long. The caudal fin is quite free from 
the dorsal and anal, and composed of 8 very soft rays, which are bifid at the end, and 
form a convex posterior margin. Anal fin very short, composed of 4 rays only, which are 
opposed to the posterior dorsal rays. The base of the pectoral fin is fleshy and enveloped 
in skin, as in other Pediculati. [It is composed of 18 simple and feeble rays. Ventral fins 
none. Vent situated immediately behind the abdominal sac. The whole fish, even the 
inside of the mouth of the abdominal sac and of the stomach, is of a uniform black. 

Total length (mouth closed), 3.5 inches; length of intermaxillary and of mandible, L4 
inches.' 


LIOCETUS, Giinther. 


Liocetus [subgenus], GUNTHER, Challenger Report, XX, 1887, 57. [Type, Welanocetus Murrayi, Giinther.] 
The subgenus Liocetus of Giinther differs from Melanocetus chietly in the absence of 
vomerine teeth. 
LIOCETUS MURRAYI, GUNturr. (igure 407.) 


Melanocetus bispinosus, GUNTHER., Study of Fishes, 1880, 473. (Name only.) 
Melanocetus (Liocetus) Mwrayi, GUNTHER Challenger Report, XX, 1887, pl. XI, fig. A. 

Extremely similar to Melanocetus Johnsonii, but, singularly, there is no trace of vo- 
merine teeth, whilst there is no distinction between the two species as regards the den- 
tition of the jaws. The posterior angle of the mandible projects more and forms a 
salient point. The mouth is comparatively less wide, and the maxillary considerably shorter, 
being about two-fifths of the total length, without caudal, whilst it is rather more than one- 
half in the Madeiran species. Eye rudimentary. One cephalic spine, whichis shorter than 
the maxillary. The last dorsal ray is connected by a short and delicate membrane with 
the caudal fin; most of the caudal rays are bifid, the longest shorter than the maxillary. 
Pectoral fin as much developed as in Melanocetus Johnsonii. 

Entirely black. 


Lines 
Motallength:. 22-2 cecces Succesae aces eos ce ccene ws see rsn ssc es eee cee eee ee ttees woecen tees df 
Length of mandible...........---..---- 2022+ ee - 22 sec eee ocr ee etree ents te seee out. if 
Weeneth of maxillary ..-..----2 26205 +--+ <2 --cn tes ees e teens 2 otters sc sete ests 12 
103 


Length of caudal fin............-22- 2-0. scene cnet ee center cote ce cnt e ee cet scenes tees 


Radial formula: D. 1-13; A. 4; C.9; P. 14.—Giinther. 
A young specimen, 44 lines in length, was taken by H. M. 8. Challenger in the mid- 





GUNTHER, Proc, Zodl, Soc., 1864. 
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Atiantie, at the depth of 1,850 fathoms (station 106); another of 15 lines at the depth of 
2,450 fathoms (station 348), 


LINOPHRYNE, Collett. 


Linophryne, COLLETT, Proc, Zo6l. Soe. London, 1886, 138.—GUNTHER, Challenger Report, Xx, 57. 

“ Linophryne,” says Giinther, ‘differs from Melanocetus in possessing a long tentacle 
at the throat.” Collett’s original description is as follows: 

Head enormous; the body slender, compressed, mouth oblique. Spinous dorsal 
reduced to a single cephalic tentacle, the basal part of which is erect, not procumbent. 
Teeth in the jaws on the vomer and the upper pharyngeals. Gill openings exceedingly 
narrow, situated a little below the root of the pectoral. Soft dorsal and anal very short; 
ventrals none. Abdominal cavity forming a sac, suspended from the trunk. Skin smooth; 
a long tentacle on the throat. 


LINOPHRYNE LUCIFER, Couietr. (Figure 408.) 


Linophryne lucifer, COLLETT, Proc. Zod]. Soc. London, 1886, 138, pl. xv.—GinTHER, Challenger Report 
DO. HIB ay (6 

A spinous projection above each orbit. Cephalic tentacle black, with a large ovate 
bulb, the upper half of which is white; gular tentacle much larger, terminating in two 
tongue-like appendages, which are furnished on the upper edge with a row of round, white 
papille. 

Radial formula: D. 1/3; A. 2; C. 9; P. 14-15. 

Collett tells the history of its capture as follows: 

A single specimen, with a total length of 49 millimeters, was caught by Capt. P. 
Andresen in May, 1877, floating in the sea (about 36° N. lat., 20° W. lon.), 3 degrees north- 
west of Madeira, and was presented to the museum of the Christiania University. During 
several years it remained unnoticed in the private house of the late director of the Christi- 
ania museum, Prof. Hsmark, but after his death it was returned to the museum (December, 
1885). 

Mr. Andresen, who is now residing in Christiania, reports to me that on the day men- 
tioned he was on a voyage to the West Indies. He was capturing turtle in his boat; there 
was a heavy swell, but the water was smooth. After atime he caught sight of this little 
black fish, which lay on the surface quite alive, but almost motionless, which was not sur- 
prising when it was discovered that it had just swallowed a fish longer than itself. It did 
not lie on its side, but was apparently unable to swim away. By getting the bailer under 
it he lifted it out with ease, and in order to keep it fresh he gave up his search for turtle 
and rowed to the ship, where it was placed in spirits for preservation. 


CAULOPHRYNE, Goode and Bean, n. g. 


Head large, compressed. Mouth with the cleft nearly horizontal. Body short, much 
compressed. Spinous dorsal reduced to a single cephalic tentacle, which is supported on a 
short procumbent base. Teeth of unequal size in the intermaxillary and the mandible. 
Vomer, palatines, and upper pharyngeals toothed. Gill openings narrow, horizontal slits 
placed below and in front of the root of the pectorals. Branchie in 3-2-4 pairs. Branchial 
arches armed with dentigerous tubercles. Skin naked. Numerous luminous filaments on 
head and body. Soft dorsal and anal many rayed; the rays greatly produced. Caudal 
long, tapering. Ventrals none. Pectorals very broad, sessile, postmedian, under dorsal fin, 
with numerous rays. Pylorie appendages reduced to one small rudiment. Air bladder 
absent. 


CAULOPHRYNE JORDANI, Goopr anp Bran, n.s. (Figure 409.) 


The height of the body is nearly one-half of the total length without caudal, the greatest 
height occurring just behind the head. The cephalic appendage has a pale tuft at its tip. 
The length of the distal portion of the appendage equals one-third of the total length with- 
out the caudal. The tuft is somewhat mutilated, but it shows no evidence of a laminated 
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structure. The basal portion of the cephalic appendage is about twice as long as the very 
small eye. The maxillary is a very slender, narrow bone, extending about as far backward 
as the intermaxillary. The intermaxillary is slightly protractile and has about 10 teeth 
on each side, several of which are nearly twice as large as the rest; its length is two-fifths 
of the total without caudal. The mandible is as long as the head without the snout; ithas 
5 teeth on each side, the anterior pair and several other pairs along the shaft of the 
bone being greatly enlarged. A pair of enlarged teeth on the head of the vomer; several 
similar teeth on the palatines. Upper pharyngeals armed with several strong teeth. The 
eye very small, inconspicuous; its distance from the tip of the snout equals nearly one-third 
its distance from the origin of the soft dorsal. Intestine shorter than length without caudal. 

The soft dorsal has 16 rays, all of which, except the last four, are greatly produced ; 
the second, third, and fourth rays,are the longest; they are nearly twice as long as the 
body. The anal consists of 14 rays, all of which, except the last three, are much produced. 
The fin is not quite perfect, yet its anterior rays are longer than the body. The caudal 
contains 8 rays, of which the four inner ones are divided, while the rest are simple. The 
iniddle rays are as long as the distance from the tip of the lower jaw to the base of the 
pectoral. The pectoral is comparatively short and contains 16 simple articulated rays, 
the longest of which is about one-half as long as the head. 

About 9 luminous filaments on each side of the head, 7 more between the nape and 
the dorsal, and about 12 on the sides. The filaments are nearly twice as long as the eye. 

Head and body black; caudal cephalic tuft, and most of the fin-rays pale. 

The type of the species is number 39265, taken by the steamer Albatross, September 
19, 1887, in N. lat. 39° 27’, W. lon. 71° 15’, 1276 fathoms. 


Family ONCHOCEPHALID. 


Malthwoidei, GILt, Proc, Acad. Nat. Sci. Phila., 1863, 89 (diagnosis). 

Malthwoide, Grit, Arrangement Families of Fishes, 1872, 2 (No. 10); Pree. U.S. N. M., 1, 1878, 215-219 (diag- 
nosis) p. 231 (key to subfamilies and genera); V, 1883, 555 (with elaborate synonymy). 

Matthidw, JonDAN and GILBERT, Bull. 16, U. 8. Nat. Mus., 849 (diagnosis and key), 

Onchocephalida, Grit, MS. 

Pediculates with very broad and depressed head, with snout more or less elevated, 
with trunk short and slender. Mouth not large, subterminal or inferior, the lower jaw 
included; teeth villiform or cardiform. Gill openings very small above and behind the 
axils of the pectoral fins. Body and head covered with bony tubercles or spines. Spinous 
dorsal reduced to a small rostral tentacle, which is retractile into a cavity under a promi- 
nent process on forehead; in one genus the rostral tentacle is obsolete; soft dorsal and anal 
small and short; ventrals well developed; pectoral well developed, its base strongly angled, 
with long pseudobrachia and 3 actinosts. Branchiostegals 5; no pseudobranchiz. 


KEY TO THE SUBFAMILIES AND GENERA. 


I. Body with disk cordiform and eandal portion stout. 


A. Frontal region elevated, and snout more or less produced or attenuated forwards..... Onchocephaline 
1. Orbits lateral, teeth on vomer and palatines. 
GINS Oe ese wow ce nein 2 =als ose eninie Senet. se cisinmiaese ener ecinsisessie= Bee ore ONCHOCEPHALUS 
PSAGULS 2 Sok aise onc ok oye < mwniciee ees we ceciesiceeciew sess enmnes scnciseeaas MALTHOopPsIs (See Appendix.) 
II. Body with disk subcireular or expanded backwards and caudal portion slender; frontal region depressed, 
and snout rounded and obtuse in front .....------- +--+ -e2-2e cerns cette cere cere eter ee ee Halieutaine 





A. Palate edentulous; rostral tentacle developed; carpus <serted from common membrane. 


1. Disk subcircular; gills 2} pairs. 


a. Mouth cleft wide, subvertical. Prickles strong . ------+- +--+ -+--++ +++ 2-22 2--- HALIEUTEA 

b. Mouth small, terminal. Prickles feeble. ..-...-++-++++++--+-++ eee steerer reece HALIEUTELLA 

2. Disk subtriangular; mouth small; gills 2 pairs ..---.-----++-++++++++ereee etter cee DIBRANCHUS 

B. Palate dentigerous; dorsal fin obsolete; rostral tentacle present .......--------+--+-+--- HALICMETUS 
C. Palate and vomer dentigerous; dorsal present; no rostral tentacle. ...-..+++++++-+- HALIeUTICHTHYS 
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ONCHOCEPHALUS, (Fischer), Gill. 


Ogeocephalus, FIscuEeR, Zoognosia, 1813, 78. 

Onchocephalus, GILL, MS. 

Malthe, Cuvinr, Regne Animal, Ist ed., 1817, 11, 311.—GUNnTHER, Cat. Fish Brit. Mus., 111, 200.—JorRDAN and 
GILBERT, Bull, xvi, U.S. N. M., 850. 

Maltheids with head very large, much depressed, subtriangular; cranial portions ele- 
vated, with orbits lateral. Mouth protractile, subrostral, horizontal; jaws convex; villiform 
teeth on jaws, vomer, and palatines. Branchie 24, the anterior arch without lamellae. Soft 
dorsal fin very low. Pectorals large, placed horizontally. Eetoderm armed with osseous 
tubercles. Air bladder and pyloric ceea wanting. Habitat: Western Atlantic from Brazil 
to Cape Cod and eastward to Bermudas. 

This genus includes two species; one, M. radiata, occuring in deep waters off the coast 
of North America; the other, the polymorphic J. vespertilio, from Brazil to Cape Cod, 
and perhaps still farther northward. It has been found at 95 fathoms. 


ONCHOCEPHALUS RADIATUS,( Mircuiti), GOODE and BEAN. 


Lophius radiatus, MircuiLy, Amer. Monthly Magazine, 11. 1818, 326. (Specimen from the Straits of Bahama) 

Malthe radiata, JORDAN, Proc. U. 8S. Nat. Mus., vir. 144. (Eel grass about Key West). 

Malthe cubifrons, RICHARDSON, Fauna Boreali-Americana, Fishes, 108, pl. 96.—GUNTHER, Cat. Fish. Brit. 
Mus., 11, 203.—Goopnr, Proc. U. 8. Nat. Mus., u, 109 (St. Augustine?). 

Malthea nasuta, AUCTORUM. 

This species, first described by Mitchill from the straits of Bahama, was also described 
by Richardson from a specimen presented to him by Audubon, professedly from Labrador, 
but more probably belonging to the South Carolina collection transmitted at the same time. 
Richardson’s type, now in the British Museum, was carefully studied by Dr. Bean, whose 
measurements are appended. 

Jordan is of the opinion that this species is a form of MW. vespertilio, a conclusion which 
does not seem untenable when we consider the immense variation of individuals which has 
forced even the conservative Giinther to bring together as identical the forms described by 
Cuvier and Valenciennes as Malthea longirostris, M. nasuta, M. notata, M. angusta, and M. 
truncata. 

Giinther was doubtless influenced by the supposed difference of locality to leave J, 
radiata in a separate species. 

Appended are measurements of the typical example and of an individual of nearly 
equal size from Pensacola, Florida. The species is not uncommon on the east coast of Flor- 
ida, but has only once been recorded from Labrador. The type was presented to Sir John 
Richardson by Audubon, who may have been misinformed as to its origin. 

In the Pensacola example, No. 31908, the dorsal surface of the body is dark gray, with 
numerous small, roundish black spots having a whitish origin. The under surface is light 
eray. ‘The largest body spots are one-fourth as long as the eye. The upper side of the 
pectorals have spots similar to those of the body, but more elongate and irregular. The 
cheeks are spotted like the sides of the body. The tubercles are largest and most numerous 
along the dorsal surface of the body. ‘The caudal peduncle is thick and heavy. The nasal 
tentacle is trilobate at the tip. The posterior nostril is more than twice as large as the 
anterior, which has a rudimentary tube. The teeth are in villiform bands on the vomer, 
palatines, and in the jaws. The vent is behind the middle of the length to caudal base. 

Upon examination of the measurement table it will be apparent that the actual differ- 
ences between the two examples are so slight as to remove all doubt concerning their 
specific identity. 
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MEASUREMENTS. 












































Current number of specimen... a. 31908. Current number of specimen | 3 
BGOUAULU Nae oe eeia ae cwcdainn asa 205m Labrador. Pensacola, Fla.| Locality............ : eet eeee Talirador: Péuesesta Bla 
Mini: | 200tbs | anini. S| mani. | 1ths | yp5n4;. | 100ths 
ce length. | Meters. length. | meters. Tenth | meters. lenaety 
— sae Zt | dears ars 
Length to origin of middle eau- | | Dorsal—Continued. | 
aoe TAYS ~--.----2------------- LG IE | emer WedeLes Is sen ees Length of base ...........- | % 4.3 | 7 | 4 
ody: | | Height at second ray....-. ? 7 
Height at ventrals -.--..... 40 2 | 35 20.5 || Anal: — ad Loe?) WT vee ee eee 
Least height of tail..-...... 15 | 9 15 8.8 Distance from snout ...... 133 139 81 
Length of caudal peduncle. 55 34 56 32 Length of base............ 47 §12 |...... 
Head: ; Longest ray ........-...... ca. 20 ca. 25 14.5 
Greatest length .....--..... 76 | 47 80 46.8 Candal: ; | : 
Height of rostral groove. . -. 6 3.7 a Length of middle rays .... 39 24 42 24 
Width of rostral groove. ... 83 5 7 Length of external rays .. 32 20 35. | 20.5 
Greatest width..-.......... 96 60 o4 | Pectoral: : ae 
Width of interorbital area _| 13 8 12 Distance from snout .....- 94 58 97 57 
Length of snout, including | Tieng thes we eet ead 32 20 | 38 22 
tubercles ns sssosee sconce | 5 oe! 6 3.5 || Ventral: | 
Length of nasal tubercle... 4 2.8 44 250) Distance from snout ....-- | 56 34.8 61 36 
Width of nasal tubercle. -- | 43 2.8 | 4B 2g Tien gthes 22: <eeess sce .-/ea. 30 18. 6 30 17.5 
Length of maxillary ....-- 15 9 | 14 | 8 Distance of vent fromsnout)........)-....... 99 58 
Length of mandible ........ 13 8 15: | 8.8 || Dorsal 
Distance between anterior || Anal... 
orbital angles ........-... “17 10.5 116 9.3 || Pectoral... 
Diameter of eye......-..... 14 Si 13 7.3 || Ventral,.... 
Dorsal: 
Distance from snout. -...--. 103 64 110 64 | 
* Between posterior angles, 20. { The membrane lacking. 
ft Between posterior angles, 17, § Including membrane. 


ONCHOCEPHALUS VESPERTILIO, (Linnxzus), Goopr and BEAN. 


Lophius vespertilio, LINN.ZUS, Syst. Nat. Ed. x, 1, 236. 
Malthe vespertilio, CUVIER and VALENCIENNES, Hist. Nat. Poiss., x1, 440.—Goopr, Bull. vi, U. S. Nat. Mus, 
(full synonymy). 

A Malthe, with distance between the anterior angles of orbits less than that between 
the posterior angles; a subconical process projecting forward from the head, variable in 
length but longer than in the other species (about one-tenth of total); rostral groove longer 
than broad. Color, grayish-brown above, tawny below. 

Radial formula: D. 4; A. 4. 

Specimens were obtained by the Blake at station CLXIX, in 24° 46/ N, lat., 83° 16’ W. lon., 
at a depth of 36 fathoms, and at station CLXXI. in 24° 43’ N, lat., 839 25’ W, lon., at a depth 
of 37 fathoms. Also, by the Albatross from station 2511, in 32° 55’ N, lat., 77° 54’ W. lon., 
at a depth of 79 fathoms; from station 2313, in 32° 53’ N. lat., 77° 53’ W. lon., at a depth of 99 
fathoms; from station 2362, in 22° 08’ 30’ N, lat., 86° 51/ 15” W. lon., at a depth of 25 fath- 
oms; from station 2402, in 28° 36’ N. lat., 85° 33/ 30’ W. lon., at a depth of 111 fathoms; 
from station 2404, in 28° 44’ N, lat., 85° 16’ W. lon., at a depth of 60 fathoms; from station 
2405, in 28° 45’ N. lat., 85° 02’ W. lon., at a depth of 30 fathoms; from station 2406, in 28° 
46’ N. lat., 84° 49’ W. lon., at a depth of 26 fathoms; from station 2417, in 33° 18°30" N, 
lat., 77° 07’ W. lon., at a depth of 95 fathoms, and from station 2318, in 24° 20/ 40" N, lat., 
81° 46! 45” W. lon., at a depth of 45 fathoms. 


HALIEUTAA, Cuv. and Val. (Figure 403.) 


Halieutwa, CUVIER and VALENCENNES, Hist. Nat. Poiss. x1, 455,—GUNTHPR, Cat, Fish. Brit. Mus., 11, 203. 

Maltheids with subeireular body disk, and slender caudal peduncle, with depressed 
frontal region and snout rounded and obtuse, and with conspicuous rostral tentacle. Mouth 
large, palate toothless. Carpus exserted. Gills in 24 pairs. 

This genus was known only from the northwest Pacific, where the Hatic uta stellata, 
whose dried skin is so familiar in the insect boxes made up for sale to visitors, occurs at 
considerable depth. In 1889 the Investigator obtained a new species, pink and Crimson 
color, in the Andaman Sea, in 265 fathoms, which Alcock names Halieutwa coccinea. (Fig. 
410.) ! 





> iAnn. & Mag. Nat. Hist., 1889, 382. 
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HALIEUTELLA, Goode and Bean. 


Halieutella, GOODE and BEAN, Proce. Biol. Soc. Washington, I1, 1882, 88. 

Body maltheiform, subcircular, depressed, its width equal to its length; covered with 
flaccid, inflatable skin, Spines feeble and less numerous than in Halieutea. Head merged 
in body; forehead with a transverse bony ridge; no perceptible supraoral cavity; no ten- 
tacle. Mouth small, terminal; lower jaw slightly curved forward. Teeth in the jaws 
minute, cardiform; not discernible on palate, though possibly present. Carpus broad, 
slightly exserted. Pectoral fins remote trom tail, obliquely placed, with membranes sub- 
vertical. Branchial aperture posterior to carpus, upon the disk, and not remote from its 
margin. Gills 24. Teeth on palate. Dorsal fin 5-rayed, inserted at junction of disk with 
caudal peduncle. Anal fin 4rayed, originating at root of caudal peduncle. 


HALIEUTELLA LAPPA, Goopr and Bean. (Figures 412, A, B.) 


Halieutella lappa, GOODE and BEAN, loc, cit. 

Disk subcireular, more than two-thirds as long as the body. Body covered with a 
loose, flaccid, inflatable skin, which so obscures its proportions that it is impossible to de- 
termine its exact height, but it is not nearly so much depressed as in the related genera. 
When the body is inflated the height and length of the disk are nearly equal. 

Spines rather feeble; about 10 between snout and dorsal fin, About 6 strong spines, with 
conical bases and stellular tips on the outer margin of the disk on each side, the anterior 
of them being opposite the eye. In front of these spines on the discal margin, and between 
them and the snout, are several small, simple spines, pointing backward. Belly armed 
with spines similar to those on the back, but weaker. A stellate spine upon the tip of the 
snout, with two weaker, simple spines on each side. Nasal openings midway between eye 
and tip of snout. Mouth small, upon the margin of the disk. The upper jaw is shorter than 
the diameter of the eye. Teeth as described in the generic diagnosis. Dorsal fin inserted 
at posterior limit of disk, with five simple, articulated rays, its longest ray one-fifth as long 
as the disk. Anal fin with four simple, articulated rays, inserted directly beneath the 
fourth ray of the dorsal; its second, and longest, ray one-fourth as long as the disk. Caudal 
twice as long as anal, and slightly longer than caudal peduncle, with nine simple, articu- 
lated rays. Carpus inserted at a distance from the snout equal to twice the length of the 
longest pectoral ray, which is slightly greater than the distance of posterior margin of 
carpus, at its junction with disk, from vent. Number of pectoral rays, 15. Ventral in- 
serted at a point equidistant from the snout and the origin of the anal; length of its longest 
ray (the fourth) equal to one-half the distance of the anal fin from the snout. 

Radial formula: D.5; A. 4; C.9; P.15; V. 95. 

Color, yellowish white. 

A single specimen, 14 inches long, was dredged by the U. 8. Fish Commission steamer 
Fish Hawk at station 1151, N. lat. 39° 58’ 30, W. lon. 70° 37’, in a depth of 125 fathoms. 


DIBRANCHUS, Peters. 


Dibranchus, PETERS, Monatsberichte, Konig. Akad. Wiss., Berlin, 1875-’76, 736, (type, D. atlanticus, Peters).— 
GILL. Proc. U. 8. Nat. Mus., 1, 231. 

Halieutea, (part) Goovr, Proc. U.S. Nat. Mus., 111, 467.—JORDAN and GILBERT, Bull. xvi, U. 8. Nat. Mus., 851. 

Maltheids with head merged in body, very large, much depressed, forming a broadly 
ovate disk, with margin prolonged laterally to a greater extent than in the allied genera. 
Cranial portion of disk not elevated. Interorbital area low, narrow, with orbits partly 
superior. Supra-oral cavity large, protected above by transverse bony ridge. 

Mouth terminal, horizontal, wide; lower jaw convex, teeth in cardiform bands upon 
jaws; vomer and palatines edentulous. 

Branchie 2, the first and fourth arches without lamelle, the fourth arch inconspicu- 
ous. Branchial apertures small, anterior to pectoral and upon disk. 
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n V0 . PAS oe Tee a 2 ge . e z 

Tentacle representing first dorsal fin retractile, with dilated trilobate tip. Soft dorsal 
fin seven-rayed, inserted posterior to discal margin. 

Anal fin behind dorsal. Pectorals median, carpus narrow, slightly exserted, horizon- 
tally placed. 

Ketoderm covered with numerous and strong stellular spines, above and below; the 
spines being particularly strong and three-pointed at the margins of the disk. Tongue, air 
bladder, and pyloric appendages wanting. 


DIBRANCHUS ATLANTICUS, Perers. (Figure 413.) 


Dibranchus atlanticus, Peters, Monatsberichte, Kiniglich Preussisehen Akademie, Wissenschaften, Berlin, 
1875 (76) 736), Coll. of H. M.S. Gazelle, coast of W. Africa, lat. 102 12/ 9” N; lon. 179 25/5’ W; depth, 
360 fms.); plate with 5 figs.—Ginruer, Challenger Rep., xx1t, 59.—VAtLLant, Travailleur, 1888, 343. 

Halieutwa senticosa, Goovr, Proceedings U. 8. Nat. Mus., 1 (sig. 29, Jan. 31, 1881), 67. (Coll. of U.S. F. 
C., 1880, off Newport, R. I., depths 225 and 238 fims.),—JorpAN and Gitpert, Bull, xv1, U. 8. Nat. 
Mus., 851. 


A species of Dibranchus with orbicular disk, nearly as wide as long; its length about 
half that of the body; its lateral outline prolonged on each side, and terminating ina strong 
spine, armed at the tip with a group of irregularly arranged acicular spinelets. Body cov- 
ered above with numerous stout, conical spines with stellular bases, These are largest 
upon the trunk, where they are approximately arranged in about four irregular longitudinal 
rows upon each side of the dorsal fin. Closely set rows of these stout spines mark the outer 
margin of the disk, and there is also a cluster of five to seven upon each carpal peduncle. 
Outside of these marginal spines, upon each side, is an irregular marginal row of five de- 
pressed, knife-like spines, each tipped with a crown of three acircular spinelets. On the 
anterior margin of the disk the two rows coalesce to a greater or less extent and form a 
bristling array of closely set spines, some pointing dorsally, some laterally, some ventrally. 
There are two kinds of spines upon the dorsal surface, in addition to the large ones already 
described ; some large,somewhat remote from each other, conical, stellular; others, much more 
uumerous and filling the interspaces, prickle-like, stellar. Belly armed with numerous 
closely set spines of a similar kind. Snout somewhat projecting, armed with three many- 
tipped spines. A spine-armed ridge in front of the eyes, over the top of the snout. In this 
4 spines are conspicuous, one in front of each eye, and between these a larger pair, in front 
of the supraorbital ridges. From these last-mentioned spines extend spine-armed ridges 
along the upper margins of each orbit. Under the snout is a cavity (horizontal diameter 
4that of orbit) containing a barbel, pedicelled, with thick, elub-shaped, trilobate tip. On 
each side of this cavity are the nasal openings, which are as in Halieutichthys. 

The width of the mouth is equal to the distance between the centers of the pupils of 
the eyes. 

The diameter of the orbit is contained as follows in other dimensions of the body: In 
total length, 93; in distance from snout to dorsal, 6; same to anal, 7; the base of ventrals, 
3; to angle between pectorals and trunk, 54; to gill opening, 5; in greatest width of disk, 
54; of trunk, 4. Width of interorbital area in diameter of orbit, %. 

Dorsal fin with 6 or 7 rays, the longest (3d) 14 times diameter of orbit, and 6 times in 
total length. Anal fin inserted entirely behind dorsal, with 4 rays, the longest (3d) about 
as long as longest in dorsal fin. Ventral fins inserted nearly under middle of disk, a little 
nearer to vent than to mandibular symphysis, with one rudimentary and five well developed 
rays, increasing in length posteriorly, the last and longest 64 times in total. Distance 
between ventral origins, 74 in total length. 

Pectorals with peduncles slightly exserted, bases included in common membrane, com- 
posed of 13 to 15 rays, the longest (3d or 4th) 43 in total. 

Caudal fin rounded, consisting of 9 rays, all bifid or trifid except the two external 
ones; length of middle ray, about half that of trunk and exceeding that of the pectoral, 
being contained 44 times in total length. 
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Stomach egg-shaped, intestines somewhat longer than body. Liver very wide and large. 
Color, uniform reddish, gray above, slightly lighter below. 


Radial formula: D. 6-7; A. 4; C. 9; P. 13-15; V.1, 5; B.6. Gills 2. 


MEASUREMENTS, 





Current number of specimen sq anes cmaecle tela nie arn ware wee elem elena jens vee e's nie bene leona ain eel ele ieee 26175. 
Locality -....----. 26-22 e0- cece connec enw n nen emer enn nnn nee enc seen nn nn nidannaccnenntccenses-ssansnssenmacsace= Station 895. 





Milli- | 100ths of 
meters. length. 


Extreme lengths as see heie ates om wie meine cman ore alata wie elereteisiemnerere eicttet et tele fe neat iotantotac ain ala ele atete eine tae reat ate mle alate 1400) Sooo ses 
Length to base of middle caudal rays. ---- 5-6 --- 2-02 oe encew wenn nainin- ss cceccenccecscnq-snoncnssecn= nanos 118 | 100 
Body: 


| 

Greatest: width Of Gis ke ane. em eee oe een ete cel er onieeeiseaeeee n= ten eae eee eee ee ae ne eee een } | 50 
| 
| 
















Length of disk (snout to lateral spine) -----..---.-.- AT 
Length of disk (snout to angle of pectoral) sfece <s 47 
heastiheieht)ofitail\2 55s oem ee eaten ene 2 pete Sate 5 
Lengphiot body, (ontsidelot disk) iin. sao. s. te sceles ones cae me cer eee ence wie mae aoe eam tee enamel mer Serer eles - 40 
Head: 
Greatéstlengthi(toibranchialiopening)| sen = = =. iene a etre am a eet lee eas eae erate te heat 39 
Wrdthiotinterorbitallianea sn =- sana aiee saaee cee clam career male ee ie eat acetate real ee eet eae “se oes 8 
Gren eth: ofisnomtissc scan soe ese oe ee ea ee eee ee ea a a ee ne ete ye oe eee eee es Slee abo 4 
Width of month jesse cree ane serene oe pee come a clore micro eter lalelaye ainfelee i intel etal siete oieterest eae nee teeiee oe 16 
Mengthiohimaxallarcyncitsccsc ct ne cee cee tela ee ealeta clole = ole orctarem ie etcieirnte ele ate ete onsite eee eee ee 9 
Men p tO hima DL Gare cece eine eacie ee peels eta et siete rata tal atc erm loke ele felee te tet tate ate telnet eet cite 10 
Diameter OOK DLW omerejatore ers ateloinraleicialesaie s a (nlare\ajenaters niarataiciatsie(ate eleleretoraicte/efelsinielots/teletetela te = emstate tele eletatetal etree tate i 8 
Dorsal: 
Distance from snout 60 
Length of base. . 8 
Greatest height - d4 
Length of rostral barbel 2 
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Length of base... --- 5 

Height at Jongest ray =5 Bats 14 
Caudalsbengthiot middlerays vscsecs see sete see e oe sieces eecieee ems ceemenes ctemeet ee meeesce esse eiesee meee eames 13 
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Ventral: 

Distance of free portion from snout | 35 
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The Challenger obtained 4 specimens off the west coast of Africa (Lat. 10° 12’ N., lon. 
17° 25’ W.) at a depth of 360 fathoms. The Talisman dredged it off the Cape Verdes 
(station Ox1r) in 405 meters. The American specimens were obtained from the following 
localities: 

The Blake secured specimens of this species from the following localities: Off Barba- 
dos at a depth of 73 fathoms; off the Grenadines at a depth of 164 fathoms and at station 
CLXXIX, in 28° 42’ N, lat., 88° 40’ W. lon., at a depth of 321 fathoms. Also the Albatross 
from station 2608, in 34° 32’ N, lat., 76° 12/ W. lon., at a depth of 22 fathoms; Cat. No. 35448, 
U.S. N. M., from station 2183, in 39° 57! 45” N, lat., 70° 56’ 30” W. Jon., at a depth of 195 
fathoms; Cat. No, 35683, U.S. N. M., from station 2246, in 39° 56/ 45” N, lat., 70° 20’ 30” 
W. lon., at a depth of 122 fathoms; Cat. No. 35403, U.S. N. M., from station 2180, in 39° 29/ 
50’ N. lat., 71° 49’ 30” W. lon., at a depth of 523 fathoms; Cat. No. 32810, U.S. N. M., from 
station 2014, in 36° 41/ 05” N. lat., 74° 38/ 55’ W. lon., at a depth of 373 fathoms; Cat. No. 
35564, U.S. N. M., from station 2212, 39° 59! 30” N. lat., 70° 30’ 45’ W. lon., at a depth of 
428 fathoms; Cat. No. 35698, U.S. N. M., from station 2262, in 39° 54’ 45” N. lat., 69° 29/ 45/7 
W. lon., at a depth of 250 fathoms; Cat. No. 35482, U. S. N. M., from station 2186, in 39° 52/ 
15’N., lat., 70° 55’ 30’ W. lon., at a depth of 353 fathoms; Cat. No, 35684, U.S. N. M., from 
station 2262, in 39° 54’ 45’ N, lat., 69° 29’ 45 W. lon., at a depth of 250 fathoms; Cat. No. 
33515, U. S. N. M., from station 2092, in 39° 58/ 25” N. lat., 71° 00’ 30” W. lon., at a depth 
of 197 fathoms; from station 2376, in 29° 03/15” N, lat., 88° 16’ W. lon., at a depth of 324 
fathoms; from station 2396, in 28° 34’ N, lat., 86° 48’ W. lon., at a depth of 335 fathoms; 
from station 2232, in 38° 37/ 30’ N. lat., 73° 11’ W. lon., at a depth of 243 fathoms; from 
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station on 56! 15” N, lat., 70° 477 30” W. lon., at a depth of 157 fathoms; from 
pain we an ad one ou N. lat., 70° 32’ W. lon., at a depth of 209 fathoms; from station 
Been 40° 02 ae lat, 10° 27’ W. lon., at a depth of 239 fathoms; from station 2027, in 39° 
58! 25” N. lat., 70° 37’ W. Jon., at a depth of 198 fathoms; from station 2125, in 11° 43’ N. 
lat., 69° 09’ a0 W. Jon., at a depth of 208 fathoms; from station 2264, in 379 07' 50” N. lat., 
74° 34’ 20" W. lon., at a depth of 167 fathoms; from station 2395, in 28° 36/ 15” N, lat., 86° 
50' W. lon., at a depth of 347 fathoms; from station 2398, in 28° 45/ N., lat. 86° 26" W. lon., 
at a depth of 227 fathoms; from station 2394, in 28° 38/ 30’ N., lat. 87° 02! W. lon., at a 
Pe of 420 Pas) 0D Svea) in 40° 02 XN. lat., 70° 27’ W, Jon., at a depth of 
239 fathoms; from station 2397, in 28° 42’ N, lat., 86° 36’ W. lon., at adepth of 280 fathoms; 
and from station 2396, in 28° 34’ N, lat., 86° 48’ W. lon., at a depth of 335 fathoms. 

Specimens were also obtained by the Fish Hawk from the following localities: Cat. 
No. 26733, U.S. N. M., from station 898, in 37° 24’ N. lat., 74° 17/ W. lon., at a depth of 300 
fathoms; Cat. No. 28784, U.S. N. M., from station 939, in 39° 53’ N. lat., 69° 50/ 30”, W. lon., 
at a depth of 264 fathoms; Cat. No. 26088, U.S. N. M., from station 879, in 39° 49/ 30’ N. 
lat., 70° 54’ W. lon., at a depth of 225 fathoms; Cat. No. 28727, U.S. N. M., from station 925, 
in 39° 55’ N. lat., 70° 47’ W. lon., at a depth of 229 fathoms; Cat. No, 28836, U.S. N. M., from 
station 951, in 39° 57’ N. lat., 70° 31/ 30 W, lon., at a depth of 225 fathoms; Cat. No. 28795, 
U.S. N. M., from station 945, in 39° 58’ N, lat., 719 13’ W. lon., at a depth of 207 fathoms; 
Cat. No. 29051, U.S. N. M., from station 1045, in 38° 35’ N. lat., 73° 13’ W. lon., at a depth 
of 312 fathoms; Cat. No. 26175, U.S, N. M., from station 895, in 39° 56/ 30’ N. lat., 70° 59/ 
45/” W. lon., at a depth of 238 fathoms; Cat. No. 29071, U.S. N. M., from station 1049, in 38° 
28' N. lat., 73° 22’ W. lon., at a depth of 435 fathoms; Cat. No. 28907, U.S. N. M., from 
station 1025, in 39° 49’ N. lat., 71° 25’ W. lon., at a depth of 216 fathoms; Cat. No. 
31881, U. S. N. M., from station 1154, in 39° 55! 51’N, lat., 70° 39’ W. lon., at a depth of 193 
fathoms; Cat. No. 31765, U.S. N. M., from station 1140, in 399 34/ N, lat., 71° 56’ W. lon., at 
a depth of 374 fathoms; Cat. No, 31761, U.S. N. M., from station 1142, in 39° 32/ N, lat., 72° 
00’ W. lon., at a depth of 322 fathoms; Cat. No. 28898, U.S. N. M., from station 997, in 39° 
42' N, lat., 719 32’ W. lon., at a depth of 335 fathoms; Cat. No. 28801, U.S. N. M., from 
station 946, in 39° 55! 30” N. lat., 71° 14’ W. lon., ata depth of 247 fathoms; Cat. No, 28737, 
U.S. N. M., from station 924, in 39° 57’ 30’ N. lat., 70° 46’ W. lon., at a depth of 164 fath- 
oms; Cat. No. 31744, U. S. N. M., from station 1138, in 39° 39’ N, lat., 71° 54’ W. lon., at a 
depth of 168 fathoms; and five specimens from station 894, in 39° 53’ N. lat., 70° 58! 30” 
W. lon., at a depth of 365 fathoms. A single specimen was also captured off Block Island 
in 1880. 


HALICMETUS, Alcock. 


Halicmetus, ALCocK, Ann. and Mag. Nat. Hist., July, 1891, 27. 

Head and anterior part of body very broad and depressed. Front with a transverse 
bony bridge and a subrostral cavity lodging a fleshy tentacle. Cleft of mouth horizontal. 
Villiform teeth in jaws and palatines. Gill-openings small, foramina situated superiorly in 
the axille; two gills; no pseudobranchie. Head and body with close-set graniform asper- 
ities and large granular tubercles. No dorsal fin whatever. Anal fin very short. Pyloric 
appendages and air-bladder absent. Alcock. 

This genus is represented by the single species, Hal icmetus ruber, Alcock (1. ¢., pl. viii, 
Figs. 1, 1a, 1b), obtained by the “ Investigator,” in the Bay of Bengal, at Station 115, in 
188-220 fathoms. Two specimens. 


HALIEUTICHTHYS, Poey. 


Halieutichthys (Pony), GILL., Proc. Acad. Nat. Sci. Phila., 1863, 89 (type, Halicutichthys reticulatus, Poey).— 

GILL., Proc. U. S. Nat. Mus., 232.—JORDAN and GILBERT, Bull. 16, U. 8. Nat. Mus., 851. 
Maltheids with head merged in body, very large, much depressed, anter 

cranial portion not elevated; interorbital area low and very narrow, orbits partly superior. 
Mouth terminal, horizontal, protractile jaws equal, lower jaw nearly semicircular; vil- 


liform teeth upon jaws, vomer, and palatines. 


iorly cordiform ; 
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Branchie two and one-half, the first arch without lamellie. Branchial apertures 
anterior to pectoral, upon disk. 

Superoral cavity small, containing a tentacle (representing aborted first dorsal), which 
is very retractile.' 

Soft dorsal fin, few rayed, inserted at junction of disk with trunk. Anal fin few rayed. 
Pectorals large, carpus slender, not exserted, horizontally placed. Caudal rounded. 

Eetoderm sparingly armed above with stellate tubercles, the posterior of which upon 
the disk mark the contour of the skeleton. Under surface smooth. 

Air bladder and pyloric cxca absent, intestine short, stomach siphon-shaped, 
spermaries bilobate, liver on left side of body. 


HALIEUTICHTHYS ACULEATUS, (Mrrcenit1), Goopr. (Figures 414 A, B.) 


Lophius aculeatus, MircuiLt, American Monthly Magazine, 11, 1818, 325 (specimen from Straits of Bahama). 

Halieutichthys aculeatus, Goopr, Proc. U. 8. Nat. Mus., 11, 1879, 109 (calling attention to Mitchill’s deserip- 
tion), mt, 467.—JorpaNn and GILBERT, Bull. xvi, U. 8. Nat. Mus., 851.—Goopr and Bran, ibid., 333 
(specimen from Key West).—GiILL, Proc. U. 8. Nat. Mus., v, 556. 

Halieutichthys reticulatus, Pony, MS.—Gi1x1, Proc, Acad. Nat. Sci. Phila., 1863, 91 (specimen from Cuba). 


A species of Halieutichthys, with cordiform dise, which is about as wide as long, its 
length more than two-thirds that of the body. Body covered above with stout conical 
spines with stellular bases, largest upon the trunk, upon which they are arranged in about 
two irregular longitudinal rows on each side of the dorsal; upon the dise they are placed 
aboye the principal bones of the skeleton, most abundant upon its cranial portion, A single 
row of stout spines, usually three-pointed, marks the outer margin of the disc, a particularly 
large one at each outer angle. Body entirely smooth below. Snout very short, obtuse. 
Bridge over the rostral eayity covered in front with a three-pointed spine, having on each 
side a simple spine. Short, stout, simple spines, wpon each supraorbital margin, the front of 
which is immediately above and behind the cavity containing the nostrils. The vertex 
bears several similar spines. Many spines closely placed upon the humeral area. Numer- 
ous short tentacles upon the margin of the dise and on the sides of the trunk, The supra- 
oral cavity is elliptical, small (horizontal diameter two-sevenths diameter of orbit), contain- 
ing a well-developed, club-shaped, very perceptible tentacle. The width of the opening of 
the anterior nostril, which is in a short tube, is one-half that of the posterior nostril, which 
is not tubular. The width of the mouth is much less than the distance between the pupils 
and is equal to the diameter of the orbit. 

The diameter of the orbit is contained 84 times in distance from snout to base of caudal, 
6 times in distance from snout to origin of soft dorsal, 64 times in distance to origin of anal, 
3 times in distance to base of ventrals, and 6 times in distance to angle between pectorals 
and trunk, 42 times in distance from snout to gill opening, 6 in greatest width of dise, and 
nearly 2 in that of trunk. Width of interor bital area two-fifths diameter of orbit. 

Dorsal fin with 4 or 5 rays, the longest (1st) equal to diameter of orbit. Anal fin in- 
serted under third ray of the dorsal, with 4 rays, the third or longest, very slightly longer 
than the longest dorsal ray. 

Ventral fins inserted nearly under the middle of the disc, with one rudimentary and 
5 dorsal rays, increasing in length posteriorly, the last and longest contained 5 times in 
total length; distances between origins of ventrals 64 in total length. 

Pectorals with peduncles entirely included in common membrane, with blades far 
back, horizontal, lying close to trunk, composed of 16 rays, the middle or longest 33 in total 
length. 

Caudal fin, rounded, composed of 9 rays, the external rays, one above and two below, 
simple, the others bifid; length of middle ray equal to that of trunk (measured from june- 
tion of pectorals to base of caudal rays) and slightly exceeding the longest pectoral ray. 
Length of intestine contained 12 times in total length. 





1 The rostral tentacle in Halieutichthys is by no means obsolete, though it is said to be by all who have 
discussed the genus. 
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Radial formula: D. 4-5; A. 4; C.9; P.16; V.1,5; B. 6: Gills 24. 

Color: Body covered above with reticulations of brown, the general hue varying from 
light yellowish gray to grayish brown, the markings being darker upon darker specimens. 
Pectorals and caudal fins with about three dark bars; the terminal bars in young very 
black. Body beneath, milky white. 

Specimens of this species were obtained by the Blake from station CCLIXx, in 24° 43/ N, 
jat., 83° 25’ W. lon., at a depth of 37 fathoms; and from station (vit), off Granada, West 
Indies, at a depth of 92 fathoms. Also by the Albatross from station 2290, in 35° 23/N, lat., 
75° 24/ 30’ W. lon., at a depth of 92 fathoms; from stations 2121-2, between 10° 37/ 40” N, 
lat., 619 42’ 40” W. lon., and 10° 37’ N. lat., 61° 44’ 22” W. lon., at a depth of from 31 to 
34 fathoms; from station 2311, in 32° 55’ N, lat., 77° 54’ W. lon., at adepth of 79 fathoms; 
from station 2318, in 24° 25! 45” N, lat., 81° 46/45” W.lon., at a depth of 45 fathoms; from 
station 2388, in 29° 24/ 30’ N. lat., 88° OL’ W. lon., at a depth of 35 fathoms; from station 
2362, in 22° 08/ 30” N. lat., 86° 53! 30" W. Jon., at a depth of 25 fathoms; from station 2404, 
in 28° 44’ N, lat., 85° 16’ W. lon., at adepth of 60 fathoms; from station 2405, in 28° 45/ N. 
lat., 85° 02’ W. lon., ata depth of 30 fathoms; from station 2407, in 28° 47’ 30 N, lat., 84° 
37 W. Jon., at adepth of 24 fathoms; from station 2409, in 27° 04’ N. lat., 83° 21/15" W. 
lon., at a depth of 26 fathoms; from station 2411, in 26° 33! 30’ N. lat., 83° 15/ 30/ W.lon., 
at a depth of 30 fathoms; from station 2417, in 33° 18’ 30’ N, Jat., 77° 07 W, Jon, ata 
depth of 95 fathoms. 











eS IN JD 


ADDITIONS AND CORRECTIONS. 


Page 3: Under Mywine australis. Add to synonymy: 
Myzxine australis, GUNTHER, Challenger Report, vr, 1880, 23. 
Page 6: For the Key to the Squali, substitute the following, by Dr. Gill: 


KEY TO THE DEEP-SEA FAMILIES OF ANARTHROUS SQUALI. 


I. Anal fin lacking; vertebrie tectospondylic. 
MeBNOMpINes mMirOnwOL COrsal lings. oc. .<..acwinic asic cewwcec cee siceceicece me ensnssneas SCYMNORHINIDE 
Breach dorsalfin: preceded bya. Spine 22-1. sen So ees s cane cen ceectecceeeeccecocmwess eeeee- SPINACIDE 
II. Anal fin present; vertebrie asterospondylic. 
A. Dorsal fins two, without antecedent spines, the first above or behind the ventrals...SCYLLIORHINIDA 


B. Dorsal fins two, without spines, the first in,advance of ventrals; caudal crescentic, with a keel on 
eachiside of its stem; gill openings enormous... 2. cs ees cee cos now woes wee -- 2 CErTORHINIDA 


Page7: Scymnus lichia. Vinciguerra obtained three examples in the Gulf of Genoa, 
July 26, 1879, at a depth of about 600 meters (Crociere delle Violante, 21). 

PageS: Somniosus microcephalus. According to Giinther, Strém and Collett, Somniosus 
microcephalus is found off the coasts of Norway at depths of 150 to 300 fathoms. 

Page 9: Paracentroscyllium ornatum, Alcock, Ul. Zool. Investigator, Fishes, Pl. v1, 
fig. 2. 

Page 10: Etmopterus spinax, Add to synonymy: 
Spinax Gunneri, REINHARDT, Kon. Dansk. Vid. Selsk. Forh., 1824-27 (1828), p. XVI. 

According to Strém, this form occurs off Norway at depths of from 70 to 500 fathoms 
[Kon. Norsk. Vid. Selsk. Skr., 1883, 45]. 

Vinciguerra obtained twenty-two specimens in the Gulf of Genoa, at about 600 meters, 
July 26, 1879 (Crociere delle Violante, 20). 

Strém reports it from 70 to 300 fathoms in Trondhjems Fiord | Norsk. Vid. Selsk. Skrift., 
1884, 44.] 

Page 11: After Centroscyllium add: 


PARACENTROSCYLLIUM, Alcock. 


Paracentroscyllium, ALcock, Ann. and Mag. Nat. Iist., 1889, November, 379; Bathybial Fishes of the Bay of 


Bengal, 1890, 5. 
Two dorsal fins, each with a strong spine. No anal fin. Mouth erescentie, with a 


direct oblique groove at each angle. Teeth equal in both jaws, minute, simple, monocuspid, 
straight. No membrana nictitans. Gill openings rather wide. Integument smooth.—A lcock. 
Three specimens of the single species, P. ornatum, Alcock, loe. eit., were found in the 
“Swatch of No ground,” 285 to 405 fathoms, by the Investigator. 
Page 12: Centrophorus. For Centrophorus granulosus read C, uyatus (Rafinesque). 
Bellotti demonstrates that Acanthias uyatus (Raf.), M. & H. is the young of Centrophorus 
granulosus, and states the young and old are abundant about Nice. 


Bay of Bengal, 
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The Squalus uyatus of Rafinesque was described from Sicily, where the fishermen of 
Palermo eall it the Uyatu; Centrophorus uyatus should then be the name of this species. 

A specimen was taken by Vinciguerra in the Gulf of Genoa, July, 1879, at a depth of 
600 meters (Crociere delle Violante, 1883, 18). 

Centrophorus foliaceus, Giinther (Challenger Report, xxi, 5, Pl. 0, fig. a) was from 
station 232, off Inosima, Japan, at a depth of 245 fathoms. 

C. squamulosus, Giinther (loc. cit., Pl. U1, fig. b) was from the same locality as the 
preceding. 

Page 14: Centroscymnus celolepis. A female containing five foetuses was taken at Nice 
in 1883 by the Gal Brothers, and is now in the museum at Florence (Bellotti, Appunti all’ 
Opera del Dottor Emilio Moreau, Milan, 1891, 113; Moreau, Hist. Nat. Poiss., France, 
Suppl. 9). Another was taken a few days before. 

These captures show that this shark is an inhabitant of the Mediterranean. It will 
probably be found abundant in 200 to 600 fathoms, especially in the western part of this sea. 

Page 16: Scylliorhinus retifer. Add to synonymy: 

Seylliorhinus retifer, JORDAN and GILBERT, Bull. xvi, U. S. Nat. Mus., 869. 


Scylliorhinus hispidus (Alcock) {Ann. and Mag. Nat. Hist., August, 1891, 21] was obtained 
by the Investigator in the Andaman Sea, station 115, 188 to 222 fathoms. 

Scylliorhinus canescens (Giinther) [Challenger Report, xxu, Pl. 1, fig. a] was obtained 
by the Challenger at station 310, off the southwest coast of South America in 400 fathoms. 

Scylliorhinus hispidus (Scyllium hispidum) Alcock, Ill. Zool. Investigator, Fishes, P1. 
VIII, fig. 3. 

Page 18: Pseudotriacis microdon. This species was first made known by Capello from 
a single specimen obtained at Setubal in 1867. None have since been recorded from 
Portugal (Peixes de Portugal, 1880, 44). 

Page 20: Pristiurus melanostomus. Vineiguerra obtained sixty-six specimens, nearly 
all females, in the Gulf of Genoa, July 26, 1879, at a depth of about 600 meters (Crociere 
delle Violante, 18). The Rey. W. Spottswood Green obtained a young specimen ata depth 
of 150 fathoms off the southwest coast of Ireland in July, 1889 (Giinther, Ann. and Mag. 
Nat. Hist., Dee., 1889, 415). 

Page 24: Chlamydoselachus anguineus. Collett has recently announced the very sur- 
prising fact of the occurrence of this form at Madeira, where the Prince of Monaco obtained 
a young female, 610 millimeters long, in March, 1889, thus bringing this strange family and 
genus into the Atlantic (Collett, Bull. Soc. Zool. France, 1890, 219). 

Raia isotrachys (Challenger Report, xxu, 7, Pl. 11) was from Challenger station 235, 
south of Japan, in 565 fathoms. 

Page 25: Raia lintea, Fries. Collett reports that several individuals were taken at 
Jderen’s Rey, at about 100 fathoms depth, and that its northern limit is about N. lat. 59° 
(Christ. Vid. Selsk. Forh., 1882, No. 29, 4). 

Raia mamillidens, Aleock (Ann. and Mag. Nat. Hist., November, 1889, 380; Ill. Zool. 
Investigator, Fishes, Pl. vio, fig. 1), was taken by the Investigator in the Gulf of Manaar, 
N. lat. 6° 29’, E. lon. 79° 34’, at a depth of 597 fathoms. 

Raia radiata. Collett reports this species along the entire length of the Norwegian 
coast to the Russian boundary, and that it is numerous in the fiords of Finmark. Its 
northern limit is the northwest coast of Spitzbergen, N. lat. 80°. The greatest depth at 
which it has been found is 450 fathoms (Collett, Christ. Vid. Selsk. Forh., 1882, No. 29, 3). 

Page 27: Raia circularis. Collett reports that this species is found on the coast of 
Norway at depths of 100 to 300 fathoms, and that its northern limit is about N. lat. 59° 
(Christ. Vid. Selsk. Forh., 1882, No. 29, 4). 

Raia senta, Garman, (Proc. U. S. Nat. Mus., vit, 1885, p. 43), was taken on Le Have 
Banks, and is doubtless hemibathybial in its distribution. 

Raia aleutica, Gilbert and Thoburn (Bull. U. S. Fish Com., 1894), was taken in 81 
fathoms, south of Unalaska, and is also doubtless hemibathybial, 
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Raia trachura, Gilbert (Proc. U. 8S. Nat. Mus., 1891, p: 53 
Barbara Channel in 822 fathoms. 

Raia abyssicola, Gilbert and Thoburn (Bull. U.S. Fish Com., 1894), was taken off Queen 
Charlotte Islands, British Columbia, at a depth of 1,588 fathoms. 

Page 28: Raia hyperborea. The Norwegian North Sea Expedition of 1878 took a speci- 
men 15 miles northwest of Spitzbergen in 459 fathoms (Collett, Christ. Vid. Selsk., Lv, 
1878, 8). 

Page 29: Raia fullonica, Collett reports this species from numerous localities between 
Jederen’s Rey and Trondhjem’s Fiord, at a depth of 80 to 150 fathoms. Its northern limit 
is N. lat. 63° 45/ (Christ. Vid. Selsk. Forh., 1882, No. 29, 4). 

Page 30: Raia nidrosiensis, Collett reports that since the discovery of this species at 
Trondhjem’s Fiord, in 1880-’81, it las been frequently observed in the same locality at 
depths of 100 to 300 fathoms. Its northern limit is N. lat. 63° 45’ (Christ. Vid. Selsk. Forh., 
1882, No. 29, 4). 

Page 30: Raia batis. Collett reports that this species is common along the entire coast 
of Norway and the fiords of Finmark, and that it descends to a depth of 200 fathoms. Its 
northern limit is N. lat. 71° (Christ. Vid. Selsk. Forh., 1882, No. 29, 4). 

Page 30: Raia vomer. Collett reports that many examples were taken at Jiederen’s 
Rey, Bergen and Trondhjem Fiord, and that it is rare elsewhere in Norwegian waters. It 
is found in depths of 100 to 150 fathoms, and deeper. Its northern limit is N. lat. 63° 45! 
(Christ. Vid. Selsk. Forh., 1882, No. 29, 4). 


9), was taken in the Santa 


: Family TRYGONID. 
UROLOPHUS, M. & H, 


Urolophus kaianus, Giinther (Challenger Report, vi, 37; xXu, 12), was from Challenger 
station 192, off the Ki Islands, in 140 fathoms. 

Urolophus Goodei, JORDAN and BOLLMAN (Proc. U.S. Nat. Mus., 1889, p. 151), taken in 
Magdalen Bay at a depth of 33 fathoms, is probably hemibathybial. 

Page 31: Chimara monstrosa. Add to synonymy: 

Vaillant, Exp. Sci. Trav. et Tal., 80, Pl. 1v, fig. 2. 
Chimera mediterraneus, Risso, Hist. Nat. Eur. Merid., 11, 1826, p. 68. 

Specimens of this species were also taken by the Travailleur at station LXXXVI, off the 
coast of Soudan, in 800 meters; station xcv, on the Bane d’Arguin, in 1,230 meters; and 

station CxxvuJ, off the Azores, in 1,257 meters. 

Vinciguerra obtained a specimen, July 26, 1879, in the Gulf of Genoa, at a depth of 
600 meters (Crociere delle Violante, 1583, 23). 

Capello has obtained several specimens in the markets of Lisbon (Peixes de Portugal, 
1880, 43). 

The Rev. Mr. Green obtained an egg capsule off the southwest coast of Ireland at a 
depth of 315 fathoms (Giinther, Ann. and Mag. Nat. Hist., Dec., 1889, 419). 

The discovery of this capsule confirms Dr. Giinther in his opinion that those previously 
figured did not belong to Chimera, but to Callorhynchus. It is to be hoped that Dray auil- 
lant will publish a statement of the character of the fragments found by him in the Gulf 
of Gascony and their likeness to the oue so well figured by Dr, Giinther. 

Chimera affinis. A single specimen has been taken by the fishermen of Setubal, 
Portugal (Peixes de Portugal, 1850, 45). a 

Page 36: Alepocephalus bicolor, Aleock. A good figure is given in “Illustrations of 
the Zoology of H. M.S. Investigator,” Part 1, Pl. Iv, fig. 2, Calcutta, 1892. . an 

Alepocephalus Blanfordii, Alcock (Ann, and Mag. Nat. Hist., November, 1892, 307), isa 
species described from a single male specimen, about 14 inches long, obtained by the 
Investigator at station 128, in the Gulf of Manaar, at a depth of 902 fathoms. 
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Alepocephalus edentulus, Alcock (loe. cit., 358, Pl. xvi, fig. 2), was described from a 
single specimen, an immature male, nearly 3 inches long, obtained by the Investigator at 
station 132, in the Bay of Bengal, at a depth of 475 fathoms. 

For the second section of the genus, including Alepocephalus Bairdit, Jordan and 
Evermann propose the generic name Mitchillina. 

Page 37: Alepocephalus tenebrosus, Gilbert (Proce. U.S. Nat. Mus., 1891, p. 546), was 
taken by the Albatross in 359 to 822 fathoms, in the Santa Barbara Channel, California. 

Page 40: Bathytroctes squamosus, Aleock. A good figure is given in ‘ Illustrations of 
the Zoology of H. M.S. Investigator,” Part 1, Pl. v, fig. 1, Calcutta, 1892. 

Page 41: Bathytroctes. 

Page 43: Bathytroctes microlepis, described by Giinther from the Atlantic, was reported 
by Alcock from the Indian Ocean. It should be noted, however, that the specimen studied 
by him was, as he himself says, “very badly mutilated and not unequivocally identifiable” 
(Ann. and Mag. Nat. Hist., December, 1889, 453). 

Page 45: Narcetes erimelas, Aleock. A good figure is given in ‘“ Illustrations of the 
Zoology of H. M.S. Investigator,” Part 1, Pl. 1v, fig. 1, Caleutta, 1892. 

Page 46: Yenodermichthys nodulosus. Add to synonymy: 

Giinther, Challenger Report, v1, Shore Fishes, 1880, 63. 

Page 50: Aulastomatomorpha phosphorops, Alcock. A good figure is given in “ I}us- 
trations of the Zoology of H. M.S. Investigator,” Part 1, Pl. v, fig. 2, Calcutta, 1892. 

Page 52: Argentina sialis GILBERT, (Proc. U.S. N. M., 1890, p. 56) was obtained by the 
Albatross at station 3077, coast of California, in 58 fathoms. 

After Argentina add: 

LEUROGLOSSUS, GILBERT. 
Leuroglossus, GILBERT, Proc. U. S. Nat. Mus., 1890, x11, 57. 

Ventrals nearly under middle of dorsal. Mandible with a few weak teeth or none. 
Premaxillaries toothless. A row of stronger teeth on yvomer and front of palatines. 
Tongue toothless. Pylorie cwea 9. 

Appearance of Argentina, but the snout shorter, the maxillary reaching front of eye, 
and the tongue toothless, 

This genus is represented by the single species, Z. stilbius, of which two specimens 
were obtained at Albatross stations 2997 and 2998, off Lower California, in 221 and 40 
fathoms. 

Page 53: Nansenia is a generic name proposed by Jordan and Evermann for J. groen- 
landicum. 

Bathylagus pacificus, Gilbert. Two specimens were taken by the Albatross off the 
coast of Washington, at stations 3071 and 3074, in 685 and 877 fathoms (Proc. U.S. N. M., 
XIII, 1890, 55), 

Page 58: Bathysaurus ferox. To the synonymy add: 

Bathysaurus obtusirostris, VAILLAN?’, Exp. Sei. Trav. et Tal., 136,386, Pl. x, fig. 2, Pl. x1v, fig. 3. 

Page 59: Harpodon squamosus, Alcock, is fully described in the “Annals and Magazine 
of Natural History,” August, 1891, p. 128. 

Bathysaurus obtusirostris, Vaillant (Exp. Sci. Travaillewr and Talisman), is supposed 
by him to be closely allied to B. mollis described by Giinther, from the Pacific, basing his 
opinion upon the presence of an adipose dorsal fin in B. mollis and its absence in B. ferox. 
It is not impossible, however, that the supposed absence of this fin in the latter may be 
due to the mutilation of the few specimens in existence. 

Page 60: Chlorophthalmus chalybeius. Examples of this species were obtained by the 
Fish Hawk in the following localities: Cat. No. 26092, U.S. N. M., from stations 876, 877, 
and 878, off Block Island, at a depth of 126 fathoms; Cat. No. 28995, U. 8S. N. M., from 
station 1043, in N. lat. 88° 39’, W. lon. 75° 11’, at a depth of 150 fathoms; Cat. No. 28976, 
U.S. N. M., from station 1038, in N. lat. 39° 58’, W. lon. 70° 06/, at a depth of 146 fathoms; 
and Cat. No. 31644, U.S. N. M., from station 1108, in N. lat. 40° 02’, W. lon. 70° 37/ 30”, at a 
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depth of 101 fathoms. The Albatross also obtained specimens as follows: Cat. No. 43829, 
U.S. N..M., from station 2420, in N, lat. 37° 03/ 20, W. lon, 74° 31’ 40", at a depth of 104 
fathoms; Cat. No. 43830, U. 8S. N. M., from station 2424, in N. lat. 36° 41! 37", W. lon. 
74° 42/ 15”, at a depth of 85 fathoms; Cat. No, 43831, U.S. N. M., from station 2425, in N. 
lat. 36° 20/ 24”, W. lon. 74° 46/30”, at a depth of 119 fathoms; Cat. Nos. 43833 and 43834, 
U.S. N. M., from station 2536, in N. lat. 39° 56°15, W. lon, 70° 47" 30", at a depth of 157 
fathoms; and Cat. No. 43835, U.S. N. M., from station 2537, in N. lat. 89° 56/45", W. lon. 
70° 50! 30’, a depth of 156 fathoms. 

Page 61: Chlorophthalmus gracilis, Giiuther (Ann. and Mag. Nat. Hist., 1878, 11, 182; 
Challenger Report, xxi, 194). Three specimens, 95 inches long, were obtained by the 
Challenger at station 300, in the middle of the South Atlantic, in 1,375 fathoms; and a single 
specimen, 4 inches long, at station 359, off Juan Fernandez, in 1,425 fathoms. ( Giinther, 1. c.) 

Chlorophthalmus corniger, Alcock (Journ. Asiatic Society of Bengal, Lx, Part 11, No. 2, 
p. 19, Pl. v1, fig. 5), near C. productus, was found in the Bay of Bengal, station Lo, 145 to 
250 fathoms. 

Page 64: Bathypterois Giintherii, Alcock (Ann. and Mag. Nat. Hist., December, 1559, 
450), was taken by the / neestigator in the Andaman Sea, 74 miles east of North Cinque 
Island, at a depth of 490 fathoms. Another specimen was obtained in the Bay of Bengal, © 
Investigator station 112, in 561 fathoms (Ann. and Mag. Nat. Hist., August, 1891, 129). 

A good figure is given in “ Illustrations of the Zoology of H. M.S. Investigator,” Part 1, 
Pl. vu, fig. 6, Caleutta, 1592. 

Bathypterois insularum, Aleock (Ann. and Mag. Nat. Hist., November, 1892, 356), is a 
species described by Aleock from two adult females, 5} inches long, with gravid ovaries, 
obtained by the Investigator, at station 121, in the Laccadive Sea, at a depth of 1,140 
fathoms. 

Page 66: Additional localities of Bathypterois longipes. U.S. N. M. No. 31804, lat. 
N. 39° 29’, lon. W. 72° 01’, Fish Hack, taken September 8, 1582, in 291 fathoms; station 
1143. U.S.N. M. No. 35635, 36° 05/ 30” N., 69° 51/45” W., station 2225, steamer Albatross, 
September 9, 1884, in 2,512 fathoms. 

Page 71: Myctophum pterotus, Aleock (Ann. and Mag, Nat. Hist., September, 1890, 
217; Il. Zool. Investigator, Fishes, Pl. 1x, fig. 3). This species, from the Bay of Bengal, is 
represented by about sixty specimens taken by the Investigator at station 96 off the Madras 
coast, at a depth of 95 to 102 fathoms. It is apparently somewhat similar to M. remiger, 
but has a longer anal fin and a smaller eye. 

Page 72: Myctophum opalinum was obtained from the following localities: Station 2585, 
U.S. N. M. No. 43798, 39° 08/ 30” N., 72° 17 W.. 42 fathoms, Albatross, September 19, 
1885; station 2731, No. 43799, 36° 45! N., 74° 98' 30 W., 781 fathoms, October 25, 1886; 
station 2719, No. 43800, 38° 29 N:, T1058! W., 1,536 fathoms, September 19, 1886; station 
2564, No. 43803, 39° 22' N., 71° 23' 30’ W., 1,390 fathoms, August 11, 1885; station 2685, No. 
43804, 39° 35’ N., 71° 02' 30! W., July 17, 1886, 1,137 fathoms; station 2585, No. 43805, 39° 
08! 30” N., 72° 17’ W., September 19, 1885, 542 fathoms; station 2727, No. 43807, 36° 35/ N., 
74° 03! 30 W., October 24, 1886, 1,239 fathoms, 20 specimens; station 2742, No. 43808, 37° 
46! 30 N., 73° 56/ 30” W., September 17, 1887, 865 fathoms, 10 specimens (types) ; station 
2522, No. 43809, 42° 20' N., 65° 07! 30’ W., July 12, 1885, 104 fathoms; station 2660, No. 
44503, 28° 40’ N., 78° 46’ W., May 3, 1886, 504 fathoms, 9 very fine examples; station 2679, 
No. 44504, 32° 40’ N., 76° 40! 30’ W., May 6, 1856, 782 fathoms (11 fine specimens, taken at 
surface by use of electric light). 

A few other specimens were 0 
locality and by the use of electric lights at stations 2655 and 2678. re 

Page 78: Myctophum californiense, Bigenmann (West American Scientist, Nove 
1889, p. 124), is thought by Jordan and Evermann to resemble the Myctophum boops of Rich- 
ardson (Scopelus boops, Giinther). : 

Scopelus arcticus, Liitken, spolia atlantica, scopeluil, 
them in this genus. 


btained by the steamer Albatross, in the same general 


29, from Davis Straits, is placed by 
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Page 79: Myctophum Townsendi, Kigenmann, is pronounced by Jordan and Evermann 
to be closely allied to Lampanyctus alatus, though a distinet species. 

Page 80: Lampanyctus Warmingit was found by Professor Warming in lat. 32° 6’ N., 
lon. 39° 28’ W. 

Page 82: Notoscopelus. This genus was first described by Risso under the name 
macrostoma, Which being virtually preoccupied in entomology in the form Jacrostomus, we 
unhesitatingly reject. 

Page 83: ‘The Macrostoma augustidens of Risso (Hist. Nat. Eur. Merit., 11, 448), although 
doubtless of this genus, can not, in our judgment, be identified at present with any species. 

Notoscopelus quercinus. This species is very close:to the Scopelus: elongatus of Giglioli 
and Rafaelle, which can not be far away from that of Costa. We are disposed to believe 
with Bellotti (Atti Soc. Ital. Soc. Nat., Milan, 1892, 32; Note al Manuale.d@’ Ittiologia. Francese 
del Dott. Emilio Moreau, 16) that the Scopelus pseudocrocodilus of Moreau (Hist. Nat. Poiss. 
France, Supp., 1891, 84; Manuel @Ichthyologie Francaise, 1895, 546) is identical with Costa’s 
NS. elongatus. 

Page 88: Collettia nocturna, Jordan and Evermann decide that Myctophum nocturnun, 
Poey (Memorias, Hist. Nat. Cuba, m1, 426), probably belongs to the genus Collettia. 
Myctophum ecrenulare. Jordan and Evermann (Proc. U. 8. N. M., 1880, 274), 
from off Santa Barbara, is now placed by Jordan in the genus Tarletonbeania. 

Diaphus engraulis, Ginther. Two specimens, identified by Alcock with this species, 
were taken by the Investigator in the Bay of Bengal at station 115, in 188 to 220 fathoms 
(Ann. and Mag. Nat. Hist., August, 1891, 129). Jordan and Evermann refer Scopelus 
ceruleus, Klunzinger, to the genus Diaphus, and make Myctophum protoculus, Gilbert 
(Proc. U.S. N. M., 1890, 52), from Albatross, station 3072, 584 fathoms, off Washington, a 
synonym of Diaphus theta. 

Page 91: Rhinoscopelus rarus was found by Liitken’s correspondents in the Atlantic in 
the following localities: (1) Lat. 20° N., lon. 48°-50° W.; (2) lat. 34° 50/S., lon., 4° 30’ W.; 
(3) lat. 37° 40’ S, lon. 12° E.; (4) lat. 33° N. (?) 

Scopelus antarcticus, Giinther, is figured in Challenger Report, xxi, Pl. L1, Fig. D. It 
is perhaps a Rhinoscopelus. 

Page 92: Scopelus pyrsobolus, Alcock (Scopelus pyrsobolus, ALCOCK, Aun. and Mag. 
Nat. Hist., September, 1590, 215, Pl. vii, fig. 3, outline). This form was obtained by the 
Investigator off the Madras coast at a depth of 690-920 fathoms. It is impossible to tell to 
what generic or subgeneric group it belongs, the most important characters having been 
obliterated before it was studied, but it would seem to resemble in a general way Lampadena. 

Page 93: Neoscopelus macrolepidotus. Add to synonymy: 


Vaillant, Exp. Sei. Tray. et Tal., 119, Pl. 1x, figs. 2, 2a, 2b. 





According to President Jordan, Stenobrachius of Eigenmann is a synonym of Nanno- 
brachium, though having the dorsal ending over the third or fourth anal ray, and S. leucop- 
sarum is a Nannobrachium as well as N. mexicanum, Gilbert (Proc. U. S. Nat. Mus., 1890, 
51), from off the coast of southern California, and NV. regale, Gilbert (Proc. U. S. Nat. 
Mus., 1591, 544), from the Santa Barbara Channel, California. 

Scopelengys tristis, Aleock (Ill. Zool. Investigator, Fishes,- Pl. vi, fig. 7, Caleutta, 1892) 
is not a member of the Myctophide, but apparently has affinities with the Awlopide. 

Page 94: Myctophum leucopsarum, Bigenmann (Proce. Cal. Acad. Sci., 1890, 5), taken off 
Point Loma, Lower California, in stomachs of Sebastodes, is pronounced by Jordan, who has 
seen this type, to belong to Nannobrachium. Other species of this genus are that described 
by Gilbert under the name Myctophum nannochir, from Albatross station 3072, off the coast 
of Washington, and since found at various points, from the Santa Barbara Islands to Alaska, 
Myctophum mexicanum, Gilbert (Proc. U.S. N. M., 1890, 51), from Albatross stations 3008, 
3009, off Lower California, and MM. regale, Gilbert, from the Albatross collections in Santa 
Barbara Channel in 600 to 820 fathoms. 

Page 95: The following new arrangement of Maurolocide will be proposed by Jordan 
and Evermann in their new Manual of the Fishes of North America. 
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a. Gillrakers very short; dorsal fin on hinder half of body. 
b. Dorsal fin well forward, its last ray inserted nearly over the first 
behind anal forming a nearly continuous series, 
e. Luminous spots appearing as impressions on the skin, not placed on black globular bodies; anal 
rays 25 to 30; double row of spots behind pectorals ceasing at ventrals........... MAUROLICUS. 
ce, Luminous spots occurring as “convex pearls, each sitting on a black globular body ;” anal rays 
about 14; double row of spots behind pectorals reaching anal........ VINCIGUERRIA, new genus. 
6b. Dorsal fin farther back, nearly opposite anal, its first ray nearly over the front of anal; Inminous 
spots over and behind anal gathered in 5 clusters of 2 to 4 each, the spots on a black back- 
ground; star-shaped pigment spots along lateral line; anal rays about 24, 


of anal; luminous spots over and 


VALENCIENNELLUS, new genus. 


VINCIGUERRIA, Jordan & Evermann. 


This genus is close to Maurolicus, from which it differs, according to Liitken, chiefly 
in the character of its luminous spots which are pearl-like and placed on black globular 
bodies. Anal short, of I4rays. (Named for Dr. Decio Vinciguerra, director of the Acquario 
Romano, and one of the most active and scholarly of the naturalists of Italy.) 


VINCIGUERRIA ATTENUATA (Cocco) Jordan & Evermann. 
Maurolicus attenuatus, Cocco, Lett. su. Salmon., 33, 1838, coast of Italy; Ginrurr, Cat., v, 390, 1864; 
LUTKEN, Spolia Atlantica, 271, 1892. 
Scopelus tenorei, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx1r, 440, 1849; after Cocco. 

Head 33; depth 6. D.12; A. 14. Last ray of dorsal just behind vertical from origin 
of anal. Luminous spots slightly prominent, “appearing as convex pearls, each sitting on 
a black globular body ;” 12 to 14 pairs of spots between front of anal and base of caudal; 
upper row from gill opening to ventrals with 12, 11 between ventrals and anal; from tip of 
isthmus to anal, 7+16+10=33 spots. Length 2 inches. Open Atlantic, west to the 
Bahamas; in deep water. (Liitken, ete.) 


VALENCIENNELLUS, Jordan & Evermann. 


This genus is close to Maurolicus but with the dorsal fin farther back, opposite anal, its 
first ray nearly over front of anal. Photophores above anal gathered in about five clusters, 
each on a black background; anal fin long. Deep sea. (Named for Achille Valenciennes, 
the associate of Cuvier, author of the greater part of the “ Histoire Naturelle des Poissons,” 
a noble work which is the foundation of modern ichthyology.) 

VALENCIENNELLUS TRIPUNCTULATUS (Esmark) Jordan & Evermann. 
Maurolicus tripunctulatus, EsMAR«K, Christiania Vid. Selsk., Forh., 488, 1870, Madagascar; LirkEN, Spolia 
Atlantica, Scopelini, 49, 1892. 

Head 33; depth 33. D.9 or 10; A. about 24. Luminous spots arranged in and placed 
on black bodies, 16 pairs in the lower row from pectorals to ventrals; 5 between ventrals 
and anal; 5 black areas between vent and caudal about equidistant, and each one with 2 or 
4 small luminous spots set close together (the first 3 with 3 each, the fourth with >, and the 
last with 4); 1 spot on preopercle, 4 near shoulder girdle; 5 in an upper row behind pecto- 
ral; head and region along lateral iine with a row of about 16 black pigment spots, some of 
them star-shaped, with many radiations, these largest posteriorly; large and small ones 
interspersed. First ray of dorsal slightly before first of anal. Two specimens known, one 
from Madagascar and one from Denmark Straits, between Greenland and Focland. 

For Opisthoproctus soleatus see figures and description in Vaillant. We have seen the 
specimen, but it is incomprehensible to us. — i 

Page 96: Chauliodus. Insert C. Macouni, Bean (Proc. Ua S-eN. M., ou vos 44), 
described from a single specimen, obtained at Albatross station 2860, off Cape St. James, 
Queen Charlotte Islands, at a depth of 876 fathoms. 

OC. Schneideri (= C. Sloani) was said by Risso to have been taken _ moyennes a 
off Nice, but its Mediterranean habitat is probably in not less than 300 fathoms. The ty pe 
of the species, originally described by Mark Catesby, the Virginia naturalist, under the 
name of Vipera marina, was obtained at Gibraltar. 

19868—No. 2——33 
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Page 99: Cyclothone microdon. Examples of this species were taken by the Blake i 
the following localities: Station CXXXx1rx, off Caya de Moa, in 1,554 fathoms; station CXLIV, 
off Barbadoes, in 237 fathoms; station CL, off Martinique, in 476 fathoms; station CLIV, off 
Santa Cruz, in 580 fathoms; station CLVI, off Montserrat, in 88 fathoms; station CLV, off 
Martinique, in 565 fathoms; station CLIX, off Dominica, in 333 fathoms; station CLXXXIX, 
in N. lat. 24° 36’, W. lon. 84° 05’, in 955 fathoms; stations CCXx and CCLXvV in the same 
locality; station coxn, off Corysfort Reef, in 320 fathoms; and station CCXIX, in N. lat. 24° 
33/, W. lon. 84° 05’, at a depth of 968 fathoms. 

The Fish Hawk obtained specimens as follows: From station 953, in N. lat. 39° 52/30”, 
W. Jon. 70° 17’ 30”, at a depth of 724 fathoms; station 954, in N. lat. 39° 53’ 00’, W. lon. 
70° 18/ 30”, at a depth of 651 fathoms; station 994, in N. lat. 39° 40’, W. lon. 71° 30/, at a 
depth of 368 fathoms; station 997, in N. lat. 39° 42’, W. lon. 71° 32’, at a depth of 335 
fathoms; station 998, in N. lat. 39° 43’, W. lon. 71° 32’, at a depth of 302 fathoms; and 
station 1096, off Martha’s Vineyard. 

Specimens were secured by the Albatross in the following localities: Station 2001, in 
N. lat. 387° 46/ 30/7, W. lon. 74° 00/ 00”, at a depth of 519 fathoms; station 2034, in N. lat. 
39° 27/ 10’, W. lon. 69° 56/ 20’, at a depth of 1,346 fathoms; station 2035, in N. lat. 39° 26/ 
16/7, W. lon. 70° 02/ 37’, at a depth of 1,362 fathoms; station 2036, in N. lat. 88° 52/ 40”, 
W. lon. 69° 24/ 40/’, at a depth of 1,735 fathoms; station 2040, in N. lat. 38° 35/13”, W. lon. 
68° 16/00’, at a depth of 2,226 fathoms; station 2044, in N. lat. 40° 00/ 30/’, W. lon. 68° 37/20”, 
at a depth of 1,067 fathoms; station 2045, in N. lat. 40° 04/ 20’, W. lon. 68° 43/ 50”, at a depth 
of 373 fathoms; station 2047, in N. lat. 40° 02/ 30’, W. lon. 68° 48’ 40”, at a depth of 389 
fathoms; station 2083, in N. lat. 40° 26/ 40, W. lon. 67° 05/ 15’, at a depth of 959 fathoms; 
station 2095, in N. lat. 39° 29’ 00’, W. lon. 70° 58’ 40”, at a depth of 1,542 fathoms; station 
2097, in N. lat. 87° 56/ 20/7, W. lon. 70° 57/30, at a depth of 1,917 fathoms; station 2098, in 
N. lat. 37° 40’ 30’, W. lon. 70° 37/ 30”, at a depth of 2,221 fathoms; station 2103, in N. lat. 
38° 47! 20”, W. lon. 72° 37’ 00’, at a depth of 1,091 fathoms; station 2106, in N. lat. 37° 41’ 
20’, W. lon. 73° 03/ 20, at a depth of 1,497 fathoms; station 2116, in N. lat. 85° 45/ 23/7, 
W. lon. 74° 31/ 25’, at a depth of 888 fathoms; station 2117, in N. lat. 15° 24’ 40’, W. lon. 
63° 31’ 30’, at a depth of 683 fathoms; station 2118, in N. lat. 13° 32/ 40/7, W. lon. 62° 54/ 
00”, at a depth of 690 fathoms; station 2190, in N. lat. 39° 40/00”, W. lon. 70° 20/15’, at a 
depth of 1,180 fathoms; station 2209, in N. lat. 39° 34/ 45’, W. lon. 71° 31’ 30”, at a depth 
of 1,080 fathoms; station 2223, in N. lat. 37° 48/ 30’, W. lon. 69° 43’ 30’, at a depth of 2,516 
fathoms; station 2226, in N. lat. 87° 00/ 00/7, W. lon. 71° 54’ 00”, at adepth of 2,045 fathoms; 
station 2352, in N. lat. 22° 35’ 00”, W. lon. 84° 23/ 00”, at a depth of 463 fathoms; station 
2382, in N. lat. 28° 19/ 45/’, W. lon. 88° 01’ 30’, at a depth of 1,255 fathoms; station 2427, in 
N. lat. 42° 46/ 00/’, W. Jon. 51/ 00/ 00”, at a depth of 523 fathoms; station 2534, in N. lat. 40° 
01’ 00, W. lon. 67° 29/ 15”, at a depth of 1,234 fathoms; station 2550, in N. lat. 39° 44’ 30”, 
W. lon. 70° 30/ 45/’, at a depth of 1,081 fathoms; station 2553, in N. lat. 39° 48/ 00’, W. lon. 
70° 36’ 00, at a depth of 551 fathoms; station 2562, in N. lat. 39° 15’ 30’, W. lon. 71° 
25/ 00’, at a depth of 1,434 fathoms; station 2565, in N. lat. 38° 19/ 20’, W. lon. 69° 02/ 
30’, at a depth of 2,069 fathoms; station 2568, in N. lat. 39° 15/00’, W. lon. 68° 08’ 00”, at 
a depth of 1,781 fathoms; and station 2571, in N. lat. 40° 09/ 30’, W. lon. 67° 09/ 00”, at a 
depth of 1,356 fathoms. 


MANDUCUS, Goode and Bean, n.g. 


Page 104: After Photichthys add: The species described by Johnson under the name 
Gonostoma maderense (Proce. Zool. Soe., 1890, 458) does not belong to the genus Gonostoma as 
limited by us, although apparently a member of the family Gonostomide. Its relations are 
most nearly with Photichthys, having as it does the dorsal fin placed in the middle of the 
back over the space between the ventral and the anal. It is, however, distinguished from 
Photichthys by the absence of the adipose fin and scales upon the back, and by the pres- 
ence of scales upon the cheek and also by the absence of fangs upon the vomer, and the 
presence of a double row of teeth in the anterior portion of the lower jaw. 
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Rather than assign an Atlantic species to a genus only known from the South Pacific 
it seems justifiable to provisionally form a new genus for its reception, it being in our judg- 
ment safer to overestimate diagnostic characters which are supposed to exist rather than 
to undervalue them and withdraw attention from them by the opposite course. 

We therefore propose for this form the generic name Manducus, characterized as fol- 
lows: Body oblong, compressed, covered with scales except upon the top of the head and 
upon the ridge of the back, which is rugosely warted; two rows of spots on each side of 
the belly close to the ventral line. Head elongate, conical, much compressed, with thin 
bones; the cheeks covered with large scales. Opercular bones thin, the mouth and gill 
openings very wide. Under jaw for the most part included, armed with a single row of 
sharp conical teeth with small ones between them and a double row of eight smaller, but 
similar ones in front. Upper jaw with a single row of teeth in front similar to those in the 
lower jaw, followed on either side by a few very long teeth with others smaller behind. 
Vomer with a few teeth; a row of minute sharp teeth on the palatines, and a row of teeth 
on the entopterygoids as well as a small similar patch on the upper side of the tongue. Eye 
moderate. Dorsal in the middle of the back over the space between the ventral and the 
anal. Pectoral and veutrai well developed, the latter narrow and shorter than the pec- 
toral. Anal lower than dorsal with longer base. Lateral line much as in Gonostoma. 


MANDUCUS MADERENSIS (JOHNSON). 


Diagnosis: A fish having the body elongate, compressed; its height is included 6 
times in its length without the caudal; the length of the head 5} times in the same distance. 
The top of the head is scaleless, armed with two low converging ridges which meet in front 
of the orbits. Cheeks with large scales; profile rather steep and snout short. The eye, 
which is round, does not reach the projile; its diameter is included about 5 times in the 
length of the head, its distance from the snout is rather more than its own diameter, and 
from the jaw rather less. 

The lateral line begins near the edge of the opercle, § of the height from the outline of 
the back, and following gently until it reaches the middle of the height under the dorsal, 
it then runs straight to the base of the caudal. Two rows of photophores, which are silvery 
or pale steel blue in color, are closely set low down on each side of the belly. The upper 
row, on which between 60 and 70 spots may be counted, begins at the throat and is con- 
tinued to the base of the caudal, and the lower row rans along the isthmus between the gill 
openings and likewise extends to the caudal. 

Radial formula: D. 11; P. 10; V.8; A. 33; C. H1+19+II1. 

Scales undetermined. 

This species is known from a single specimen obtained by Johnson in the market at 
Funchal and is now at the British Museum. 

Color blackish, with two rows of silvery or pale blue spots along each side of the belly. 

Page 105: Astronesthes niger, Add to synonymy: 

Ginruer, Challenger Report, XXX1, Pt. 1, 58. 

Page 108: Stomias nebulosus, Aleock. A good figure is given in “ Illustrations of the 
Zoology of H. M.S. Investigator,” Part 1, Pl. Vu, fig. 1, Caleutta, 1592. 

Page 118: Caulopus borealis, GILL (Proce, Acad. Nat. Sci. Phila., 156 
Northeast Pacific. 

Caulopus serra, Gill (1. 6), 
Lower California. / ; 

Paralepis. In the study of this genus, special attention should be given oa impor- 
tant paper by Cristoforo Bellotti, entitled “1 Paralepidini del Mediterraneo,” in the Atti 
della Societa Italiana di Sci. Nat., xx, fase. 1, 1877; and his remarks in the same journal, 
XXXIV, 1892, 34. 


2,128). occurs in the 


is known only from a single specimen taken off Monterey, 


qo 
—_ 
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KEY TO THE MEDITERRANEAN SPECIES OF PARALEPIS, 


(After Bellotti.) 
Rays in front dorsal, 10. 
Anal rays, 30. 
Ventrals in advance of dorsal. Caudal peduncle rather long...--..------ P. SPHYRENOIDES, Risso. 
Ventrals inserted behind middle of front dorsal. Caudal peduncle very short. 
P. Cuviert, Bonaparte = (P. COREGONOIDES, C. & V.). 
Anal rays, 22-3. 


Ventrals slightly in advance of dorsal..--.....---..-----.------ ---. --=---=- P. speciosus, Bellotti. 
Ventrals inserted under third ray of front dorsal........-.---------------- P. COREGONOIDES, Risso, 


Rays in front dorsal, 13. 

Anal rays, 22. 

Ventrals in advance of dorsal <5 25 saeco stare (alai= =k = win = wool = lel) l= lain mn P. ya.inus, Raf. 

See Bellotti, Atti Soc. It. Sci. Nat., Milan, April 20, 1877, May 30, 1891, May 22, 1892. 

( } ’ ’ i 

The following account of the genus Arctozenus, Gill, will oceur in Jordan and Ever- 
mann’s new manual. 

ARCTOZENUS, Gill. 


Arctozenus, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 188. 


Head elongate, conical, the snout attenuate, the jaws straight, the lower mostly cov- 
ered by the upper; teeth of lower jaw anteriorly slender, recurved, and distant; posteriorly 
small, acute, and close together. This genus is closely related to Sudis, from which it differs 
mainly in the absence of fang-like teeth. From Paralepis it differs in the position of the 
ventral fins, which are entirely behind the dorsal. The known species belong to the deep 
waters of Arctic America; long, slender fishes suggesting the Barracuda in outline. (dpzroc, 
northern; &éos, strange.) 


a. Teeth comparatively strong; Atlantic species........--.. sy ete ED AS 5 es a A. BOREALIS. 
aa. Teeth comparatively weak; Pacific species....-....--.------------+-----------------+-+--- A. CORUSCANS. 


A. coruscans was described by Jordan and Gilbert, in 1880 (Proc, U.S. N. M., 411), from 
off Port Townsend, Washington. 

Page 120: Paralepis intermedius, Poey, is referred to Sudis. ‘ 

Odontostomus atratus, Alcock (Journ. Asiatic Soc. of Bengal, Lx11, Part u, No. 4, 1883, 
p. 14, Pl. 1x, fig. 4), was obtained from 128 fathoms in the Bay ot Bengal. 

Page 128: Polyipnus spinosus. The locality of the specimen assigned by Alcock to this 
species was Investigator station 115, and the range of depth was 108 to 220 fathoms—not 
240, as stated in the text. 

Tdiacanthus antrostomus, Gilbert, was obtained by the Albatross in 603 fathoms at 
station 2980, off the coast of southern California (Proc. U. S. N. M., xu, 1890, 54). 

Page 129: Halosaurus parvipinnis, Alcock (Halosaurus parvipinnis, Aleock, Ann. and 
Mag. Nat. Hist., November, 1892, 362). 

This species, represented by a single female, about 15 inches long, with gravid ovaries, 
taken by the Investigator at station 122, Laccadive Sea, 865 to 880 fathoms, has the scales 
of the lateral line but little larger than those of the rest of the body, and probably belongs 
to the restricted genus Halosaurus. 

Page 134: Aldrovandia mediorostris (Giinther) [Challenger Report, Xx11, 239, Pl. LIX, 
fig. C]. A single specimen, 174 inches long, was obtained by the Challenger at station 207, 
west of the Philippine Islands, at a depth of 700 fathoms. 

Page 132: Aldrovandia affinis (Giinther, Ann. and Mag. Nat. Hist., 1877, 444; Chal- 
lenger Report, xx1t, 241, Pl. Lrx, fig. b: Alcock, op. cit., October, 1890, 309) is recorded from 
south of Japan, 565 fathoms, and the Arabian Sea, 1,000 fathoms. 

A, Hoskynii, Alcock, loc. cit., is closely allied to, if not identical with, the preceding, 
and was obtained from 1,000 fathoms in the Arabian Sea. A good figure is given in “I1lus- 
trations of the Zoology of H. M.S. Investigator,” Part 1, Pl. vu, fig. 3, Caleutta, 1892. 

Aldrovandia anguilliformis (Holosaurus anguilliformis, Aleock, Ann. and Mag. Nat. 
Hist., December, 1889, 453) was obtained by the Investigator in the Gult of Manaar at a 
depth of 675 fathoms, 
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Page 134: Aldrovandia mediorostris (Giinther) was obtained in 1894 by the In vestigator 
at station 150 in the Laccadive Sea, in 719 fathoms (Alcock, Journ. Asiatic Society of Bengal, 
Lxiu, Part 0, No. 2, p. 22). 

Page 136: Halosaurichthys carinicauda, Alcock. A good figure is given in “Tlustra 
tions of the Zoology of H. M.S. Investigator,” Part 1, Pl. vi, figs. 2, 2a, Calcutta, 1892. 

Page 138: Congermurana iongicauda. Tn addition to the locality cited, the In vestigator 
obtained this form at station 120, in the Bay of Bengal, at a depth of 240 to 276 fathoms. 

Alcock states that Congermurana longicauda “seems to be characteristic of the Bay of 
Bengal between 200 and 300 fathoms” (Ann, and Mag. Nat. Hist., November, 1892, 362). 

A good figure is given in “Illustrations of the Zoology of’ H. M.S. Investigator,” Part 
- I, Pl. vit, fig. 5, Calcutta, 1892. 

Congermurena nasica, Alcock (Journ, Asiatic Soc. of Bengal, Lxm1, Part 1, 1893, p. 15; 
Ill. Zool. Investigator, Fishes, Pl. 1x, fig. 2, 1894). 

Congermurena musteliceps (Congermurena musteliceps, Alcock, Journ. Asiatic Soe. of 
Bengal, Lx, Part 11, No. 2, 1894, p. 19, Pl. vu, fig. 5) oceurs in the Bay of Bengal, 
station 112, in 165 to 250 fathoms. 

Congermurena squaliceps, Alcock (Journ. Asiatic Soc. of Bengal, Part 1, No. 4, 1883), 
a species allied to C. megastoma, was obtained in the Bay of Bengal in 128 fathoms, as was 
also C. nasica, Aleock. 

Leptocephalus vulgaris. Many individuals were taken by Vinciguerra in the Gulf of 
Genoa, July 26, 1879, at a depth of about 600 meters (Crociere delle Violante, 120), 

Uroconger vicinus, Alcock. Alcock identifies with this species a large female, 25 
inches long, with gravid ovaries, taken by the Investigator at station 132,in the Bay of 
Bengal, at a depth of 475 fathoms (Ann. and Mag. Nat. Hist., November, 1892, 363). 

Page 139: Coloconger raniceps, Alcock. Alcock states that this species seems to be 
characteristic of the Bay of Bengal between 200 and 400 fathoms, occurring in almost every 
haul (Ann. and Mag. Nat. Hist., November, 1892, 364). 

A good figure is given in “ Illustrations of the Zoology of H. M.S. Investigator,” Part 
I, Pl. vu, fig. 4, Calcutta, 1892. 

Promyllantor purpureus, Alcock. A good tigure is given in “Illustrations of the 
Zoology of H. M.S. Investigator,” Part 1, Pl. v1, fig. 2, Calcutta, 1592. 

Page 143: Synaphobranchus pinnatus. Add to synonymy: 

GinTHER, Challenger Report, v1, Shore Fishes, 1880, 63. 

Page 145: Size of Histiobranchus infernalis. Type, 33279, 184 inches or 470 millimeters 
long; 44324, station 2669, Albatross, 114 inches or 286 millimeters; 38205, station 2727, 
Albatross, 313 inches or 800 millimeters. 

Page 146: Sauromuranesox vorax, Alcock. A good figure is given in * Illustrations of 
the Zoology of H. M. 8. Investigator,” Part 1, Pl. v1, fig. 3, Calcutta, 1592. 

Xenomystax trucidens, Alcock (Journ. Asiatie Society of Bengal, LX1II, Part II., No. 2, 
p- 20), found by the Investigator in the Laccadive Sea, station 150, 719 fathoms, is closely 
allied to XY. atrarius, Gilbert. a 

Page 149: Nettastoma melanurum. A single individual was taken by \ inciguelrs with 
long lines in the Gulf of Genoa, July 26, 1879, at a depth of about 600 meters (Crociere 
delle Violante, 121). 

Page 156 : ee microps, Alcock (Ann. and Mag. Nat. Hist., November 1892, 364), 
gives additional notes upon two specimens, 13 and 15 inches long, obtained by the In vesti- 
gator in the Laccadive Sea, station 126, 1,370 fathoms, and in the Gulf of Manaar, station 
128, 102 fathoms. He suggests that this species is perhaps identical with that described 
by Vaillant under the name Nemichthys infans; in other words, the species discussed by 
us under the name of Serrivomer Richardii (see p. 155), This opinion 18, of course, simply 
- De crercodby Wood-Mason to the genus Gavialiceps, under the name @. teniola, 
is referred by Alcock to the genus Nettastoma. After a study of numerous a One 
ture males and females, nearly 2 feet in length, and several young ones, from Tnrestigaton 
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station 120, Bay of Bengal, 120 to 76 fathoms, Alcock states that the species was originally 
described from immature individuals, and was included with Gavialiceps microps in a new 
genus. The investigation of full-grown individuals shows that this species has no place in 
the genus Gavialiceps, which is a true Nemichthyine form without fins, but that it ought to 
be ranked with Nettastoma (Alcock, Ann. and Mag, Nat. Hist., 1891, 156). 

Page 158: Investigator, Goode, new genus. A genus of MNemichthyide apparently 
allied to the Spinivomerine and to the genus Serrivomer, the jaws being moderate and 
the length of the snout little more than half that of the head. ‘The gill openings, which 
are wide, are separated from one another only by a thin fold of the skin,” as in Spinivom- 
ering, “Small recurved asperities in crowded bands form the dentitions of the jaws and 
vomer.” <A long series of stout, sharp, close-set spines like those of Notacanthus occupying 
the middle third of the dorsal fin. Pores of lateral line arranged in quincunces. Type, 
Investigator acanthonotus (Alcock). (Journ. Asiatic Society of Bengal, Lx11, Part 1, No. 
2, p. 22), which was found by the Investigator in the Bay of Bengal, station 165,.in 475 
fathoms. 

Page 159: Purypharynx pelecanoides. Three specimens were taken by the French 
Expedition off the coast of Morocco, in depths of 1,050, 1,400, and 2,500 meters. 

Page 160: Dysomma bucephalus, Aleock. A good figure is given in ‘Illustrations of 
the Zoology of H. M.S. Investigator,” Part 1, Pl. v1, fig. 1, Calcutta, 1892. 

Page 167: Second paragraph. Risso said “neuf rayons,” which makes the whole 
occurrence still more incomprehensible. 

Page 176: Beryx splendens. Add to synonymy: 

GitnruER, Challenger Report, v1, Shore Fishes, 3. 


Beryx decadactylus. A stray specimen was taken at Nice in July, 1885, and is now 
in Giglioli’s collection in Florence. This would indicate that this species is becoming a 
member of the deep-sea fauna of the Mediterranean. 

Page 178: Plectromus (?) microps (Melamphaés microps, Giinther, Challenger Report, 
XXII, 26) was obtained by the Challenger at station 146, between the Cape of Good Hope 
and Kerguelen Island, at a depth of 1,575 fathoms. 

Page 179: Plectromus cristiceps (= Melamphaés cristiceps, Gilbert). A specimen, 3 
inches long, was obtained from Albatross station 3075, off the coast of Oregon and Wash- 
ington, at a depth of 859 fathoms (Proc. U.S. N. M., xi, 1890, 60). 

Plectromus lugubris (= Melamphaés tugubris, Gilbert) was obtained by the Albatross at 
station 2925, off southern California, at a depth of 832 fathoms. It is evidently a Plectro- 
mus rather than Melamphaés, having the dorsal overlapping the anal, and having three 
spines in the dorsal (Gilbert, Proc. U. S. N. M., x11, 1890, 60). 

Page 189: Trachichthys Traillii, Hutton (Ann. and Mag. Nat. Hist., 1875, xvi, 315; 
Trans. New Zeal. Inst., vim, 212.—Arthur, Trans. New Zeal. Inst., 1885, xvi, 162, Pl. x1v, 
fig. 2.—Giinther, Challenger Report, xx11, 23). A specimen, 75 inches long, was found 
dead and floating on the surface of the water near Stewart Island; a second of the same 
length was caught in Otago Harbor, September 6, 1884; and a third smaller one since that 
date. 

Trachichthys fernandezianus, Giinther (Challenger Report, xx11, 23). Two specimens, 
preserved in a dry state, were contained in the series of Chilean fish presented by the 
Chilean Government to the British Museum. They were stated to have been captured at 
Juan Fernandez, and are 5 inches long. 

Trachichthys” :cksoniensis (Castelnau), Macleay ( Trachichthys australis, Castelnau, Proce. 
Linn. Soc. N. S. W., 1879, 1, 364. Trachichthys jacksoniensis, Macleay, op. cit. V, 511.— 
tiinther, Challenger Report, xxi, 22). A single specimen, 5§ inches long, was found in 
Port Jackson on the 19th of September, 1877. 

Trachichthys australis, Shaw (Nat. Mise., 378.—Giinther, Cat. Fish. Brit. Mus., 1, 10; 
Challenger Report, xx, 22). ‘Besides the dry typical specimen,” says Giinther, “TI have 
seen only one other, 2 inches long, which also is stated to have come from Australia.” 
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Trachichthys intermedius, Hector (Trans. New Zeal. Inst., vit, 245, Pl. xt, fig. 1SA.— 
Giinther, Challenger Report, xx11, 24). Two specimens were collected by the Challenger 
Expedition—one 34 inches long, on the east coast of New Zealand, at station 166, in 275 
fathoms. 

The specimen described by Dr. Hector was only 2.7 inches long, and was obtained off 
Cape Farewell in 400 fathoms. 

Hoplostethus mediterraneus. The range of this species, not hitherto known north of 
Madeira, has been extended to the coast of Great Britain by the Rey. Mr. Green, who 
obtained a specimen in the summer of 1889 off the southwest coast of Ireland (Giinther, 
Ann. and Mag. Nat. Hist., December, 1889, 417). . 

The range of this form in the Mediterranean seems to be limited on the east by Malta 
(Gulia, Tentam., Ichth. Melitens., 1861, 22). It was recorded by Guichenot and Bourgeot 
from Algeria, and is also kaown from the Gulf of Naples (Costa) and the Gulf of Palermo 
(Deederlein), who records it also from Messina, where it is called “ Bulicaru.” 

Its range in the western Atlantic is from 11° 43/ to 39° 50’ N, lat.; in the eastern 
Atlantic from 36° to 50°, 

A specimen was taken in the Bay of Bengal at Investigator station 162, at a depth of 
145 to 250 fathoms.—Aleock, Journ. Asiatic Soc. of Bengal, LX, Part 11, No. 2, 1894, p. 2. 

We are disposed to recognize the Hoplostethus japonicus of UHilgendorf as a distinet 
species, until the differences recorded by Hilgendorf and Giinther can be studied from a 
larger series of specimens. 

Page 195: Jordan and Evermann propose the new generic name LHscolar for Thyrsi- 
tops violacens, Bean. _They also are of the opinion that Thyrsites niger, Poey (enumerated 
Pisc., Cubens, 1875, p. 74), is of the same species. Since this was described from a fragment, 
we have not taken it into consideration in our studies, 

Page 201: Jordan and Evermann refer our Dicrotus parvipinnis to Promethichthys, 
though with some doubt as to the propriety of so doing. 

Promethichthys bengalensis (Alcock, Thyrsites bengalensis, Journ, Asiatic Soc, of Bengal, 
LXxu11, Part 11, No. 2, 1894, p. 3), a species allied to ?. prometheoides, Bleeker, was obtained by 
the Investigator at station 162, in the Bay of Bengal, 145 to 250 fathoms. 

Page 203: Lepidopus lusitanicus, Shaw (L. eaudatus), occurs, says Capello, in great 
abundance off the coast of Portugal, where it is taken in the open sea in March and April 
(Peixes de Portugal, 1850, 16). 

The specific identity of the fish found at St. Lucas by Nantus is so doubtful that we 
prefer to refer to it as LZ. Vantusi, new specific name. 

Page 208: Trichiurus lepturus, the Peixe espada lomo, is very abundant off the coast of 
Portugal, where it is taken with the deep-sea lines used for sharks (Capello, Peixes de 
Portugal, 1880, 16). 

Page 221: Diretmus argenteus is referred to by Vaillant, pp. 1S and 45, under the name 
Gyrinomene nummularis, he having at first supposed his species to belong to a new genus 
and species. 

After Brama add: 


STEINEGERIA, Jordan and Evermann. 


Steinegeria, JonDAN and EverMann, Proc. U.S. Nat. Mus., 1886, 467. (Type, S. rubescens.) 


A genus allied to, and possibly belonging to, the family Bramida, having the body 
ovate, considerably compressed, closely covered with membranous scales, which are closely 
imbricated, and with a distinct median keel. Cleft of mouth very oblique, the lower jaw 
strongly projecting. No distinct lateral line. Dorsal and anal fins somewhat elongate, the 
former with eleven, the latter with two spines. Caudal Iunate, with short and slender 
peduncle. Ventrals thoracic, not depressible, with one spine and five rays. . 

Jaws with single bands of small cardiform teeth, those in front largest, especially 
in the lower jaw. Teeth in viliiform bands on the palatines, but absent from the vomer. 
Premaxillaries protractile; preopercle without angle, with ascending limb finely serrulate, 
and with a few coarser teeth about the angle. Vent well behind ventrals. 
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This genus, dedicated by Jordan and Evermann to Dr. Leonhard Stejneger, curator of 
reptiles in the U. S. National Museum, is, according to Jordan and Evyermann, closely 
allied to Grammicolepis and Psenes, and is placed by them provisionally in the family 
Bramidea, although its relations are not definitely determined. 

Having been found in the stomach of a Red Snapper, which inhabits considerable 
depths, it is provisionally placed among deep-sea fishes. The fact of its never having been 
found in the surface faunas of the Gulf of Mexico gives additional reason for supposing 
that it is an inhabitant of the deep regions. 


STEINEGERIA RUBESCENS, Jordan and Evermann. 


Steinegeria rubesceng, JORDAN and EVERMANN, Proce. U.S. Nat. Mus., 1886, 467. 

Body ovate, considerably compressed, the greatest thickness a little less than half length 
of head. Anterior of profile from tip of snout to base of dorsal nearly straight. Outline 
of belly prominent, the axis of body being rather nearer dorsal than ventral outline. Breast 
and belly not carinate. 

The head is but little longer than deep, its upper surface flattish, the bones not very 
firm; its length contained 23 times in the total length (34 with caudal); the depth twice 
(24 with caudal). Interorbital space nearly flat, with two ridges, about as broad as eye, 
which is 34in head. Preorbital very narrow, somewhat cavernous, its edge sharply den- 
tate; snout short, 5 in head. 

Mouth very oblique, the lower jaw strongly projecting, the broad maxillary reaching 
to below middle of eye, its length half that of the head. Each jaw with a band of small 
cardiform teeth, those in front largest, especially in the lower jaw, but all of them small. 
A band of villiform teeth on each palatine bone, but none on the vomer; premaxillaries 
protractile. Lower jaw with conspicuous pores 

Preopercle forming a nearly even curve, without distinct angle. Ascending limb of 
preopercle very finely serrulate, with some four or five coarser teeth about the angle. Other 
opercular bones very thin, with entire edges. Cheeks, opercles, maxillary, and top of head 
closely covered with scales similar to those on rest of body, but a little smaller. 

Gill-rakers rather short and wide apart, 8 or 9 developed on the lower part of the arch, 
the longest about one-third length of eye. 

Body closely covered with membranous scales which are closely imbricated, deeper than 
long, each with a distinct median keel besides which are some smaller radiating ridges, 
especially on the scales of the sides of the body. These ridges on the scales give the body 
arough appearance, although they are not spingerous. The keels on the scales form con- 
tinuous ridges, giving the whole body a striated appearance. Scales largest on middle of 
sides, becoming smaller on back and on belly. No distinct lateral line. Fins with few 
scales or none. 

Dorsal spines very slender and flexible, some of them ending in filaments (all more or 
less mutilated in typical example). Soft rays separated from spines by a deep notch 
extending nearly to base of fin. Soft dorsal elevated, the longest rays about 14 in head. 
Caudal lunate, its peduncle very short and slender, Anal fin high, its spines short and 
slender, the longest ray 14 in head. No free anal spines. Ventrals inserted before pee 
torals, their length 1+ in head. Ventrals not depressible into a fissure of the abdomen. 
Pectorals 14 in head. Vent well behind ventrals. 

Color in life salmon red, rather bright and nearly uniform, darker on back, silvery 
under the chin. Fins all salmon, with black areas toward base on both dorsals and anal. 
Ventrals largely black. Lining of opercles pale. 

Radial formula: D, XI-I, 18; A. Il, 20; V.1, 5. Seales ca. 50-26. 

A single specimen (Cat. No.°37991, U. S. N. M.), 5 inches in length, in fair condition, 
was found by Dr. Jordan in the stomach of a Red Snapper at Pensacola, Fla. 

Page 220: Nomeus Gronovii. Add to synonymy: 


Ginruer, Challenger Report, v1, Shore Fishes, 1880, 9. 
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Bathyseriola cyanea. This form, characterized by Alcock as a Carangid with the general 
aspect of Cubiceps, was taken at station 120 of the Investigator, in the Bay of Bengal, at a 
depth of 240 to 276 fathoms (Alcock, Ann, and Mag. Nat. Hist., July, 1891, 23). 

Page 222: Luvarus imperialis. See the remarks of Bellotti on Astrodermus elegans 
(Cat. Soc. Nat. Sci. Nap., May 50, 1891). 

Page 229: Capros aper, Linnwus. The fact that the habitat of this species is constantly 
in rathez deep water is made more evident by the capture of a specimen off the southwest 
coast of Ireland at a depth of 180 fathoms, confirming the observations of the French 
explorers, who found it at from 30 to 175 fathoms off the coasts of France, Spain, and 
Morocco. Giinther is of the opinion that the stragglers which have been found from time 
to time in considerable numbers along the coast of England came from deep water in the 
adjoining region (Giinther, Ann. and Mag. Nat. Hist., November, 1839, 417). 

Page 230: Under Chilodipteridw add: 


MELANOSTOMA, Déderlein. 
Melanostoma, DOpERLEIN, Denkschrift k. Akad. Wiss. Wien, XLVII, 1883, 5. 


Body elongate, oval in cross section. Seven gill-rakers. A sinall row of fine, closely- 
set villiform teeth in the jaws, on the vomer and palatines; on either side, in advance, ¢ 
canine tooth in the intermaxillary; a row of canines in the upper jaw, along the inner:side 
of the dentary. Preoperculum finely toothed, operculum with two spines. Two dorsal fins, 
the first with nine flexible rays, the second not so high. Seales large, thin, and eyeloid; 
head covered with scales, which are almost entirely hidden under the skin. 

A single species, M. japonicum, Deederlein (loc. cit., P11, fig. 2), was obtained at consi(- 
erable depths off Tokio, Japan. This species is generally included in the list of deep-sea 
forms, and is provisionally assigned to the family Chilodipteride. 

Page 230: Cancel the reference to Parascombrops in the key to the Chilodipteride. 

Page 232; Epigonus telescopus occurs at great depths along the coast of Portugal, where 
it is rare (Capello, Peixes de Portugal, 1880, 5). 

Page 235: Acropoma. Add to its synonymy Parascombrops, Alcock (see Goodeand Bean, 
Oceanie Ichthyology, p. 251). 

Parascombrops is a synonym of Acropoma, and Parascombrops pellucidus identical with 
Acropoma philippinense (see )). 235). Alcock, Journal Asiatic Society of Bengal, LX11, 
Part 1, No. 2, 1894, p. 2. 

Acropoma philippinense (= Parascombrops pellucidus, Alcock) is found in the Bay of 
Bengal in 75 to 150 fathoms. 

Page.237: Centropristis investigator is, Aleock, Ill. Zool. Investigator, Fishes, Pl. x, figs. 

Prionodes equidens (Gilbert). This species was obtained by the Albatross off southern 
California, at station.2996, in 112 fathoms (Gilbert, Proc. U.S. N. M., x11, 1890, 61). 

Anthias eos (Gilbert). The Albatross obtained numerous specimens of this species from 
station 2996, off southern California, at a depth of 112 fathoms (Gilbert, Proc. U.S. N. M., 
xuiI, 1890, 62). 

Page 237: Under Centropristis, add: 


CENTROPRISTIS A NNULARIS, GUNTHER. 


ie , ‘ we Wis no ~ > ey ~ 
Centropristis annularis, GUNTHER, Challenger Report, 1, Part vt, Shore Fishes, 6, Pl. 1, fig. C. 


Margin of the preoperculum rounded, without stronger spines at the angle; operculun, 
with 3 spines. Reddish, with two incomplete black rings behind the eye, with a large 
saddle-shaped spot on the back of the trunk, and with some small black dots on the dorsal fin. 

Radial formula: D. 10/12; A. 3/7; L. lat. 60. 

A specimen, 2 inches in length, was taken by the C 
buco, in 30 to 350 fathoms (Giinther). 


hallenger at station 122, off Pernam- 
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After Anthias, add: 
BATHYANTHIAS, Ginther. 

Bathyanthias, GUNTHER, Challenger Report, v1, 6 

“Form of the body similar to that of Anthias. One dorsal fin with 9 spines; anal with 
3; caudaltruneated. Teeth in villiform bands, in the jaws, on the vomer and palatine bones, 
without canines. Tonguesmooth. Preoperculum finely serrated, without projection. Seales 
of moderate size, very finely ciliated. Branchiostegals seven” (Giinther, loc. cit.). 

A single species, Bathyanthias roseus (Giinther, loc. cit., Pl. 1, fig. b), was obtained by 
the Challenger at station 122, off Pernambuco, in 30 to 350 fathoms. 


SYNAGROPS, Ginther. 


Melastoma, DODERLEIN, Denkschr. d. k. Akad. d. Wiss. Wien, XLv1i, 1883, 5. 
Synagrops, GUNTHER, Challenger Report, Xx1t, 162. 

Shape of the body rather elongate. Upper side of the head with muciferous cavities. 
Preoperculum finely denticulated, operculum with two points. Two dorsal fins, the first 
with 9 slender spines, the second rather short. A narrow band of villiform teeth in the 
jaws, on the vomer and palatine bones, with the addition of a pair of canine teeth in the 
upper jaw, and a series of similar teeth in the lower. Seales large, thin, and cycloid. Air 
bladder present. Pyloric appendages in small number (six to seven). Pharynx and 
peritoneal cavity black (Giinther, loc. cit.). 

The type of this genus, Synagrops japonicus (Déderlein), Giinther, was taken off Tokio 
from ‘“ very great depths.” 

Page 239: Under Pristipomatide add: 

PROPOMA, Giinther. 
Propoma, GUNTHER, Challenger Report, VI, 39; Xxu, 15. 

“This genus is closely allied to Heterognathodon, but differs from it in having 9 dorsal 
spines only, in lacking the canine teeth in the upper jaw, and in having considerably smaller 
scales on the back” (Giinther, loc. cit.). 

Propoma roseun, Giinther (loc. cit.), This species was obtained by the Challenger ott the 
Ki Islands, at station 192, at a depth of 129 fathoms. 

Polyprion, according-to Capello, is found along the entire coast of Portugal, and belongs 
to the open deep sea (Peixes de Portugal, Lisbon, 1880, 5). 

Page 241: Priacanthus catalufa. Add to synonymy: 

Priacanthus macrophthalmus, GUNTHER, Challenger Report, v1, Shore Fishes, 1880, 9. 

Under synonymy of Polymixia, insert Dinemus, Poey. 

Polymixia nobilis was taken by the Investigator at station 115 in the Arafura Sea, 188 
to 220 fathoms (Aleock, Ann. and Mag. Nat. Hist., 1891, 225). 

Page 245: 

Scorpena percoides, Solander (=S. barathri, Hector, Trans. N. Z. Inst., vu, 1875, 
245, Pl. x; Ann. and Mag. Nat. Hist., xv, 1875, 80 =S. percoides, GUNTHER, Challenger 
Report, Xx, 17). 

Has been found off South Australia, Tasmania, and New Zealand (Hector) down to the 
depth of 600 fathoms; at Twofold Bay, 120 fathoms, and off the Fijis, Challenger station 
117, in 215 fathoms (Giinther). 

Page 246: Scorpena scrofa obesa. Vinciguerra obtained a specimen in 1879, 20 miles 
northeast of Malta, at a depth of 170 meters, and others nearer the shore at 80 meters. The 
individual taken at the greatest depth differed from the others, resembling Risso’s Scorpana 
lutea, which he suggested was probably an inhabitant of considerable depths (Crociere delle 
Violante, 1883, 50). 

Steindachner suggests that the Scorpana ocellata of Lowe, described from Madeira, 1s 
the young of Scorpana. lutea. 

Page 248: Helicolenus. The range of this genus should be stated as Mediterranean 
and North Atlantic. 
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Page 249: Helicolenus dactylopterus. Collett records the presence of this species 
along the entire coast of Norway as far north as Tromsoe and Finmark, and states that 
off Stavanger and Bergen it is found at depths of 100 t6 200 fathoms. An individual of 
220 millimeters from Trondhjem’s Fiord is in the museum at Trondhjem (Christiania 
Vidensk. Selsk. Forhandl., 1879, No. 1,9; Norges Fiske, 19, 226). 

-It was added to the British fauna in 1889 by the Rev; Mr. Green, who took several 
specimens from the southwest coast of England in 250 fathoms (Giinther, Ann. and Mag. 
Nat. Hist., Dec., 1889, 417). This completes the chain of localities from the Mediterranean, 
lat. 36° N. to lat. 65-69° N. 

The disposition of the Mediterranean zoologists seems to be to regard this form as 
identical with the Sebastes imperialis of Cuvier and Valenciennes: See the admirable com- 
pilation of Déderlein (Manuale Ittiologica del Mediterraneo, 1889-1891, p. 272). 

The localities of specimens obtained by the American exploring vessels were not 
mentioned in the text. They are as follows: Two specimens (Cat. No. 32168, U.S. N. M.) 
obtained by Capt. J. W. Collins from 40° 02/ N, lat., 71° 02/ W. lon., and an individual 
(Cat. No. 32167, U.S. N. M.) also secured by Capt. Collins from the same locality. The Fish 
Hawk obtained examples (Cat. No. 31602, U.S. N. M.) from station 1098, in 39° 538° N, lat., 
69° 43/ W. lon., at a depth of 156 fathoms; Cat. No. 31603, U.S. N. M., from station 1097, 
in 39° 54’ N. lat., 69° 44’ W. lon., at a depth of 158 fathoms, and Cat. No, 31607, U.S. N. M., 
from station 1092, in 89° 58’ N, lat., 69° 42’ W. lon., at a depth of 202 fathoms. 

Page 252: Pontinus sier*a (=Sebastoplus sierra, Gilbert, Proc. U.S. N. M., x11, 1890, 
82). Four specimens were obtained from Albatros: stations 2996 and 3011, off southern 
California, in 112 and 71 fathoms. 

Sebastes hexanema (Giinther, Challenger Report, v1, 40, Pl. xvii, fig. b; xxt, 18), 
described from off the Ki Islands, Challenger station 192, at a depth of 140 fathoms, and 
subsequently reported by Alcock from the Arafura Sea, Investigator station 118, at a depth 
of 108 to 220 fathoms (Ann. and Mag. Nat. Hist., July, 1891, 23), appears to belong more 
nearly to the genus Pontinus than to any other, having,as it does, 12 dorsal spines, anal ITT, 
5, head sealy above as well as on cheeks and opercles, pectorals not procurrent, pectoral 
rays simple, suborbital keel with a few strong spines. 

Page 253: Pontinus Kuhlii: Add to synonymy: 

Sebastes kuhlii, GiNTHER, Challenger Report, v1, Shore Fishes, 3. 

Page 259: Under Sebastes: 

S. heranema, Giinther (Challenger Report, v1, 40; xxi, 18), was taken off the Ki 
Islands, Challenger station 192, in 160 fathoms. 

Sebastolobus macrochir, Giinther (Challenger Report, loc. cit.), was taken by the Chal- 
lenger off Nishima, Japan, in 355 fathoms, as well as in shallower water. 

Page 262: Sebastichthys (2) oculatus (C. & V.). This species, the Sebastes oculatus of 
Giinther, the Sebastes ocellatus of Cuvier in the illustrated edition of the Regne Animal, 
was obtained by the Challenger at stations 306 and 507, near Magellan Strait, in 147 and 
345 fathoms. Giinther states that the species lives at certain times or localities much 
nearer the surface, and is not uncommon along the Antarctic coasts of South America 
(Challenger Report, Xx11, 18). xe 

The following species of Sebastichthys have been found oft the Pacific coast of North 
America beyond the 500-foot line: 

S. Goodei, Eigenmann (Proc. 
Diego Biological Laboratory, 11, 12; Gilbert, Proe. U. 
specimens obtained by the Albatross at station 2949, off southern Cali 

S. alutus, Gilbert (loc. cit., 76). A specimen from Albatross station 2946, at 
150 fathoms, off southern California. 

S. rupestris, Gilbert (loc, cit., 79). 
southern California, in 150 fathoms. 

S. zacentrus, Gilbert (loc, cit., 77). 
2893 and 2946, off southern California, in 145 and 150 fathoms. 


Acad. Sci. Cal., 1, Mar. 24, 1890; Notes from the San 
S. N. M., xm, 1890, 75). Three 
alifornia, in 155 fathoms. 
a depth of 


Five specimens from Albatross station 2946, off 


Three specimens were taken from Albatross stations 
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S. saxicola, Gilbert (loc. cit., 78). Numerous specimens, in deep water, 44 to 155 
fathoms, off the coast of southern California. 

S. diploproa, Gilbert (loc. cit., 79). Numerous specimens from Albatross station 2935, 
off the coast of southern California, in 124 fathoms. : 

S. aurora, Gilbert (loc. cit., 80). Several specimens from off the coast of southern 
California, stations 2948 and 2960 of the Albatross, in 266 and 267 fathoms. 

S. introniger, Gilbert (loc. cit., 81). Two specimens from Albatross station 2948, off the 
coast of southern California, in 266 fathoms. . 

S. sinensis, Gilbert (loc. cit., 81). Two specimens from Albatross station 3015, off 
southern California, in 145 fathoms. 

Page 265: Lioscorpius longiceps, Giinther (see Ill. Zool. Investigator, Fishes, Pl. rx, fig. 
3), was first deseribed from the Ki Islands, Challenger station 192, at a depth of 129 fathoms, 
and was subsequently identified by Alcock (Ann. and Mag. Nat. Hist., August, 1891, 23) from 
a specimen taken at Investigator station 115, in the Andaman Sea, at a depth of 188 to 220 
fathoms. After Lioscorpius insert: 


Family SYNANCEIDA. 
MINOUS, Cuv. and Val. 


Minous, CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1v, 420; Giinther, Cat. Fish. Brit. Mus., m, 148. 
Corythobatus, Cantor, Cat. Malayan Fishes, 45. 

A genus found in the Eastern seas and represented by four species; one from the 
Indian Ocean, Borneo, and China, one from Japan, and one from Celebes, besides the 
hemibathybial forms from the Bay of Bengal mentioned below. 

Minous inermis, Alcock (Journ. Asiatic Soc. of Bengal, 1889, Lym, Part 1, p. 299, Pl. 
XXII, fig. 4—Ann. and Mag. Nat. Hist., 6th ser., x, pp. 207-214, Sept., 1892; Lxim, Part 11, 
No. 2, 1894, p. 2), has been found in the Bay of Bengal in depths of from 70 to 150°fathoms. 
Its curious symbiosis with a species of hydroid polyp, Stylactis minot, has been described 
by Alcock, and is referred to in another part of this work. 

Page 266: Cottus bathybii, Giinther, Challenger Report, xx, 62, Pl. x, Fig. C. A sin- 
gle specimen, 25 inches long, was obtained by the Challenger at station 235, south of Yeddo, 
Japan, in 565 fathoms. 

“It may appear matter for surprise,” says Giinther, “to find a species of Cottus at so 
great a depth as 560 fathoms, and at first sight it did not seem to me improbable that 
the specimen accidentally entered the mouth of the dredge whilst it was near the surface. 
However, on further consideration these doubts disappeared, as it is not very likely that a 
fish living habitually at the bottom, as a Cottus must do, should be found floating far from 
land; moreover the muciferous system is developed to an extraordinary degree, much more 
so than in the littoral species of the genus.” 

A species very nearly related to C. bathybii was obtained by the Albatross in the depths 
off the Alaskan coast. It has not yet been described. 

Page 266: Icelus. Two species of this genus were added to the deep-sea fauna by 
Bean, from the explorations of the Albatross in the waters of Alaska, both from off Trinity 
IsjJands, as follows : 

I. scutiger, Bean (Proce. U.S. N. M., x111, 1890, 41). Three specimens from station 2853. 

I. euryops, Bean (loc. cit., 41). Three specimens from the same locality. 

Page 268: Artediellus uncinatus. Collett gives a general discussion of the distribution 
of this species on the coast of Norway, showing its range to be from 20 to 200 fathoms 
(Medd. om Norges Fiske, 1879-1883, 55). 

Under Icelinus: 

Icelinus filamentosus, Gilbert (Proc. U. 8. N. M., xt, 1890, 85). Several specimens 
were obtained from Albatross stations 2893 and 2959, off southern California, in 145 and 
59 fathoms. 
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I. tenuis, Gilbert (loc. cit., 86). Numerous specimens were taken off the coast of 
southern California, at Albatross stations 2893, 2946, 2959, 2977, and 2983, in 45 to 150 
fathoms. 

I. fimbriatus, Gilbert (loc. cit., 87). Several specimens from Albatross stations 2893 
and 2975, off southern California, in 145 and 36 fathoms. 

I. oculatus, Gilbert (loc. cit., 87). One specimen from Albatross station 2935, off the 
coast of southern California, in 124 fathoms. 

Page 269: Triglops Pingelii. Collett reports this species from the Norwegian coast 
from Varanger Fiord to Christiansand, at depths of 20 to 150 fathoms (Christ. Vid. Selsk. 
Forh. 1878, No. 4,7). Liitken has reported it from the Fiirde Islands. 

Prionistius macellus, Bean (Proc. U. 8. N. M., vr, p. 355, Jan. 12,1884) deseribed from 
Carter Bay, British Columbia, is near to Triglops, and may possibly enter the deeper zones. 

Page 270: Cottunculus microps. Add to the synonymy: 

Cottunculus inermis, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 1888, p. 365, Pl. xxvu, fig. 2. 

Collett records a considerable number of specimens.off the Norwegian coast at depths 
of 100 to 200 fathoms (Medd. om Norges Fiske, 1879-1883, 53). 

Page 270: Cottuneulus Thomsonii. The type specimen was obtained by the Knight 
Errant in the Faroe Channel, station 4, August 10, 1880, at a depth of 335 fathoms. 

Page 271: After Cottunculus insert: 


PSYCHROLUTES, Gitnther. 


Psychrolutes, GUNTHER, Cat. Fish. Brit. Mus., 111, 1861, 516 (type, Psychrolutes paradorus, Giinther). 

Body tadpole-shaped, tapering, with loose, naked, movable skin. Head large, 
depressed, snout obtuse, interorbital space broad, concave, smooth. Jaws with villiform 
teeth in bands on vomer, palatines toothless. Gill-membranes united to isthmus. Gills in 
34 pairs, with no slit behind the fourth. Branchiostegals 7. Fins confluent, the spinous 
dorsal composed of short, flexible spines, embedded in the skin; soft dorsal short, with its 
rays close together; anal low; caudal distinct; pectorals long, with broad, procurrent bases. 
Ventrals I, 3, rather long, approximate, distinct, with base adnate to body. 

Psychrolutes zebra, Bean (Proc. U. 8. N. M., xu, 1890, 43). Many individuals 
obtained by the Albatross at station 2848, between Unga and Nagai islands, at a depth of 
110 fathoms. 

P. paradowus, the type of this genus, a member of the Alaskan fauna, doubtless also 
secured below the hundred-fathom line. 

Malacocottus zonurus, Bean, is described in Proc, U. 8S. N. M., xt, 1890, 43, 

Page 279: Paraliparis rosaceus, Gilbert (Proc, U. S. N. M., Xt, 1590-1893). A 
specimen was taken from Albatross station 2919, off the coast of southern California, in 984 
fathoms. 

Page 283: Bathyagonus nigripinnis, Gilbert (Proc. U.S. N. M., xtit, 1890, 389). Many 
specimens were obtained from Albatross station 3073, off the coast of Oregon and Wash- 


ington, in 477 fathoms. . 
(Proc. U. S. N. M., x11, 1889-1891). Several specimens 


Xenochirus triacanthus, Gilbert n 
were obtained at Albatross stations .2893, 2973, and 3059, off the coast of California, Wash- 


ington, and Oregon, in 145, 68, aud 77 fathoms. 

X. pentacanthus, Gilbert (loc. cit., 91). Several specimens from Albatross station 3076, 
off the coast of Oregon and Washington, in 178 fathoms. 

X. latifrons, Gilbert (loc. cit., 92). Numerous specimens were taken at Albatross sta- 
tions 2898, 2935, 2948, 2972, 2973, and 3059, along the coasts of California, Oregon, and 
Washington, in 61 to 158 fathoms. 

Page 289: Family Nototheniide.—Notothenia mizops, Giinther (Challenger Report, VI, 
16, Pl. vin, Fig. D.; xxt1, 268). Several specimens of this species, from 14 to 6 inches in 
Challenger off Kerguelen Island, in 120 fathoms. 
vgsber. Akad. Wiss. Wien, LXXII, 70, fig. 7.— 
ns identified by Giinther with this species 


length, were taken by the | 
Notothenia longipes, Steindachner (Sitzw 
Giinther, Challenger Report, vi, 21). Specie 
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were obtainea by the Challenger at station 306, in the Messier Channel, at a depth of 345 
fathoms; also at station 312, in Port Famine, at a depth of 10 to 15 fathoms, and at station 
313, off Cape Virgins, in 55 fathoms. 

Page 200: Hypsicometes gobioides. The fish described under the name Bathypercis 
platyrhynchus by Dr. Alcock, in the Journal of the Asiafie Society of Bengal, Lxu, Part 11, 
No, 4, 1895, p. 11, Pl. 1x, fig. 1, resembles Hypsicometes, Goode. It is from 128 fathoms in 
the Bay of Bengal. Dr. Aleock states that Bathypercis is identical with Bembrops of 
Steindachner (Sitzangsber. Akad. Wiss. Wien, LXxtv, Part 1, p. 211). 

Page 291: Champsodon vorax. A specimen of this species was also taken by the 
Challenger outside Nares Harbor, Admiralty Islands, in 152 fathoms (Giinther, Chal 
lenger Report, vi, Shore. Fishes, 56). 

Page 292: Chiasmodon niger. Capello records the capture of a single individual at 
great depth off the coast'of Portugal in 1878. (Peixes de Portugal, 1880, 32.) 

The only known specimen of Pseudiscopelus scriptus was taken by Capt. A. F. Andrea 
at the entrance to the Old Bahama Channel. 

Page 294: Uranoscopus Kaianus, Giinther (Challenger Report, v1, Shore Fishes, 43, Pl. 
xXx, Fig. A; xx, 49). Specimens, from 7 to LO inches long, were obtained by the Challenger 
at station 192, off the Ki Islands, in 129 fathoms, and at station 188, in the Arafura Sea, in 
28 fathoms. 

Uranoscopus crassiceps, Il. Zool. Investigator, Rishes,,Pl. x, fig. 4. 5 

Page 295: Gobius cometes, Aleock. The depth at which this species is found is 98 to 
102 fathoms. 

Page 296: Callionymus. Vinciguerra obtained two small examples of the specimen 
identified by lim with C. maculatus, Rafinesque, 20 miles northeast.of Malta, at a depth of 
170 meters (Crociere delle Violante, 1883, 69). 

Page 303: Lycodes: brevipes, Bean (Proc. U.S. N. M. xu, 1890, 38). Many specimens 
were obtained by the Albatross at station 2548, between Unga and Nagai islands, ata depth 
of 110 fathoms. 


LYCODES MACROPS, Giinther. 


Lycodes macrops, GUNTHER, Challenger Report, 1, Part v1, Shore Fishes, 21, Pl. x1, Fig. B.—VAILLANT, Exp. 
Sci. Trav. et Tal., 306, Pl. xxvi, figs. 2, 2a, 2b, 2c, 2d. 

The length of the head is a little more than that of the trunk and alittle less than one- 
fifth of the total. Eyes large, two-sevenths of the length of the head, and longer than the 
snout, which is broad, with the upper jaw overlapping the lower; teeth in bands of moderate 
width, subequal in size; a small patch of teeth on the vomer, and a few teeth anteriorly on 
the palatine bones. More or less shallow grooves along the infraorbital and the mandible. 
Gill-opening of moderate width. The dorsal commences above the posterior portion of the 
pectoral; length of the pectoral one-half of that of the head; each ventral reduced to a short 
simple filament. Yellowish, with nine broad, dark-brown bands across the upper half of the 
fish, separated from one another by very narrow interspaces of the ground color. The cross- 
bars are lighter in the center, subocellated, and extend on to the dorsal fin. A brown band 
runs from the snout through the eye to the end of the operculum; throat and abdomen 
blackish (Giinther). 

A single specimen, 5 inches long, was taken by the Challenger at station 309, Straits of 
Magellan, in 40 to 140 fathoms (Giinther). 

Page 309: To the synonymy of Lycenchelys.add: 

Lycodophis, VAILLANT, Exp. Sci. Trav. et. Tal., 311. (Type, Z. albus, VAILLANT.) 

Lycenchelys albus (Vaillant), Goode and Bean (Lycodes albus, Vaillant, Exp. Sci. Trav. 
et. Tal., 309, PI. xxv, fig. 1). This species is, as suggested by Vaillant, evidently closely 
allied to Lycodes murena, but it appears to be somewhat thicker, and is, furthermore, found 
at a much greater depth and much farther to the southward. The description of Vaillant 
is as follows: 
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Body very elongate, its height nearly equal to its thickness, and scarcely one seventeenth 
of its length; length of head one-eighth length of the body. Head flattened, enveloped 
in mucous skin; snout reunded; its length one-third that of the head. Mouth small, lips 
thick, fringed; the upper jaw fastened far beyond the lower one, though the thickness of 
the integument does not allow us to determine the point where the maxillary terminates. 
Teeth very nearly conical, pointing backward, in both jaws; teeth also upon the vomer and 
palatines. A single nostril is distinguishable, tubular, and placed far forward on the 
border of the lip, so that at first sight it might be mistaken for one of the mucous openings, 
of which there are about six on the upper jaw, and four or five in each branch of the lower 
jaw. Eye superior, scarcely visible even in the fresh specimen, being hidden under the 
skin; diameter scarcely one ninth of the length of the head and one-third that of the muzzle 
equaling the width of the interorbital space. The branchial opening is very large, though 
the branchiostegal membrane does not adhere to the isthmus but by a very slight attach- 
ment. The skin of the head is naked. 

The vent is found a little in advance of a point which is two-sevenths of the distance 
from the tip of the snout to the tip of the tail. Seales, resembling pale spots, are very dis- 
tinet on the posterior part of the body, and in the forward part of the body they may be 
seen clearly on the ventral portion of the animal after it has been kept in alcohol. A lateral 
line, scarcely distinguishable, is anteriorly nearly in the middle of the height, but poste- 
riorly descends close to the ventral line. 

Dorsals placed far back, commencing at the end of the anterior fourth of the length; the 
origin of the anal still farther back. These fins are low, exactly similar, coalescing with 
the caudal. Pectoral large, enveloped in a thick integument; its extremity does not reach 
to the'vertical from the origin of the dorsal. The ventrals are represented each by a single 
ray apparently, although it is probable that, in reality, there are several united in the same 
cutaneous envelope. 

Color, in fresh condition, white, slightly bluish; with the head, and the dorsal and 
veutral lines close to the base of the corresponding fins, a clear blue indigo; abdomen, 
dark; pectorals, ventrals, and the margin of the vertical fins, sepia brown; iris, bluish. 

Two specimens were obtained by the French explorers in the North Atlantic at station 
133, in 3,975 meters. 

Lycenchelys porifer, Gilbert (Proce. U.S. N. M., XT, 1890, 104). A single specimen, 12 
inches long, waseobtained from Albatross station 3009,-off the coast of southern California, 
in 857 fathoms. 

Page 313: Before Lycodopsis insert: 


APRODON, Gilbert. 


Aprodon, GILBERT, Proc. U.S. N. M., x1ut, 1890, 106. 

Differing from Lycodes ouly in dentition, the teeth bemg present in a single strong 
series on the palatines, but none on the vomer. The genus is thus intermediate between 
Lycodes and Lycodopsis. 

Represented by a single species, A. Corteziana ( 
mens obtained from Albatross stations 2995 and 2948, off 
in 339 and 266 fathoms. 

Lycodopsis paxillus, Gilbert (Proc. U.S. N.M., Xxtu, 1890, 105). A single specimen was 
taken from Albatross station 2980, off the coast of southern California, in 603 fathoms, 

Lycodopsis pacificus, Collett, was described from a specimen in the Berlin Museum, said 
to have come.from Japan. ‘There is no evidence that it was from deep water. 

After Lycodopsis insert: 


loc. cit., 107), described from six speci- 
‘the coast of southern California, 


BOTHROCARA, Bean. 

Bothrocara, BEAN, Proce. U. 8. N. M., xi, 1890, 38. / 3 
This genus resembles Maynea, but the vomer and palate are tooth lens: W eak — in 

the jaws in narrow bands. The lower jaw is barely included. 1 seudobranchie present. 
Branchiostegals, six. Gill-membranes narrowly attached to the isthmus. Large pores 
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along the jaws and extending back to the opercle. Scales about as in Maynea, not evident 
on anterior part of the body in my specimens. Ventrals wanting. No pylorie ceca. Intes- 
tine short. Vent at the end of the first third of length. Dorsal beginning over base of 
pectoral, continuous with anal, the rays high (Bean). 

This genus is represented by a single species, B. mollis, obtained at Albatross station 
2860, off Cape St. James, Queen Charlotte Islands, at a depth of 876 fathoms. 


MAYNEA. 


Two species of this genus were described by Bean from the explorations of the Alba- 
tross in the Pacific, as follows: 

M. pusilla, Bean (Proc. U. 8S. N. M., x11, 1890, 39), obtained at station 2848, in 110 
fathoms. 

M. brunnea, Bean (loc. cit., 39), obtained at station 2839, off San Clemente Island, south- 
ern California, at a depth of 414 fathoms. 

Before Melanostigma insert: 


LYCODAPUS, Gilbert. 


Lycodapus, GILBERT, Proc. U. S. N. M., xu, 1890, 107. 

Body naked. Ventrals wanting. Vertical fins united around the tail. Gill-openings 
wide, continued forward under the throat; the gill-membranes anteriorly narrowly united, 
loosely joined to the isthmus by a fold of lax skin. Branchiostegals, six. No pseudo- 
branchie. Gills, four; a wide slit behind inner arch. Gill-rakers developed. Teeth pres- 
ent in jaws and on vomer and palatines, none of them enlarged. Vent remote from the 
throat. 

Represented by several specimens from Albatross stations 2980, 3010, and 3072, off the 
coast of southern California, Washington, and Oregon, 610 to 1,005 fathoms. 

Page 317: Grammonus. The genus appears to have two opercular spines rather than 
one, the lower being almost rudimeutary in O. ater but more continuous in O. armatus. 

Oligopus ater. See notes by Bellotti on dentition, habits, ete., of Pteridium atrum (Atti. 
Soe. Ital. Sei. Nat., April 29, 1888, May 30, 1891. Oligopus armatus (=Pteridium armatum, 
Déderlein) is a name based upon a single specimen in the Palermo Museum. ‘The distine- 
tive characters proposed by Doéderlein for this form are the presence of two distinct opercu- 
lar spines (the lower one being almost rudimentary in P. atrum); the disposition of teeth 
upon the palatines; the different form of the anterior appendix of the swimming badder, 
and the dark spots on the body, which are more conspicuous than in P. atrwm (Déderlein, 
Deseriz. zodlog.-zodtom, di una novella specie di pesci dei mari di Sicilia. Palermo, 1886, 
con fig.). 

Page.318: Saccogaster maculatus, Alcock. In addition to the specimens mentioned in 
the text, an adult male over 34 inches long was obtained by the Investigator in the Bay of 
Bengal, station 120, at a depth of 240 to 276 fathoms. It was upon this specimen that 
Alcock made the important studies described by him in the “Proceedings of the Zoological 
Society,” April 7, 1891, entitled ““On a Viviparous Bathybial Fish from the Bay of Bengal.” 
The species is figured by Alcock (Ann. and Mag. Nat. Hist., July, 1891, Pl. va, fig. 3). 

Catatyx rubrirostris, Gilbert (Proce. U. S. N. M., x11, 1890, 111). Four specimens were 
obtained from Albatross stations 2909, 2936, and 2925, off the southern coast of California, 
in 205 to 359 fathoms. 

Page 319: Diplacanthopoma brachysoma. Add to synonymy: 

Sirembo murenolepis, VAILLANT, Exped. Sci. Tray. et Tal., 273, Pl. xxui, figs. 4, 4a. Many specimens were 
obtained off Soudan. 

The name D, Alcockii is proposed for the Andaman form, identified by Alcock with D. 
brachysoma. 

Page 322: Bassozetus glutinosus. A good figure is given in “Illustrations of the Zoology 
of H. M.S. Investigator,” Part 1, Pl. 1, fig. 3, Calcutta, 1892. An examination of the figure 
confirms the opinion that this species belongs to the genus Bassozetus, as understood by us. 
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Page 323: Bassozetus tenia was obtained by the Challenger in the mid-Atlantic 
(station 104), lat. 2° 25’ N., lon. 20° 1’ W., at the depth of 2,500 fathoms. 

Page 324: Glyptophidium argenteum, Alcock. A good figure is given in ‘Illustrations 
of the Zoology of H. M.S. Investigator,’ Part 1, Pl. 11, fig. 8, Calcutta, 1892. 

Glyptophidium macropus, Alcock (Journ. Asiatic Society of Bengal, Lx11, Part 11, No. 
2, p. 8, Pl. VI, fig. 3), closely allied to G. macropus, was taken by the Investigator at station 
162, in the Bay of Bengal, 145 to 250 fathoms. 

Page 325: Dermatorus trichiurus, Alcock. A good figure is given in “ Hlustrations of 
the Zoology of H. M.S. Investigator,” Part 1, Pl. 1, Fig. 1, Calcutta, 1592. 

To the synonymy of Neobythites add Pycnocraspedum, Alcock. 

Neobythites squamipinnis, Alcock (= Pycnocraspedum squamipinnis), occurs in the Bay of 
Bengal, in 145 to 250 fathoms. 

Neobythites pterotus, Alcock, Ill. Zool. Investigator, Fishes, Pl. X1, fig. 4. 

Neobythites steatiticus, Alcock (Journ. Asiatic Soe. of Bengal, Lx, Part 11, No. 4, 1893, 
p. 12, Pl. 1x, fig. 3), was obtained from 128 fathoms in the Bay of Bengal. 

Page 326: Neobythites macrops, Giinther, is reported by Alcock from the Bay of Bengal, 
Investigator station 115, 180 to 220 fathoms, twenty specimens varying in length from 4 to 
84 inches having been taken in this locality in 1889 (Aleock, Ann. and Mag. Nat. Hist., 
1891, July 30). The Investigator also obtained it in the Andaman Sea in 265 to 271 (not 71 
as stated in text) fathoms. 

Page 328: Bassogigas Gillii. The type specimen is 184 inches long. 

Bassogigas grandis, Giinther, is represented by a single specimen obtained by the Chal- 
lenger at station 237, south of Yeddo, near Yokohama, Japan, at a depth of 1,875 fathoms. 

Bassogigas pterotus, Aleock, was obtained by the Investigator at a depth of 1,000 
fathoms, at station 104, in the Laccadive Sea (Alcock, Ann. and Mag. Nat. Hist., October, 
1890, 297), also at station 117, in the Andaman Sea, 1,748 fathoms (Alcock, Ann. and Mag. 
Nat. Hist., July, 1891, 30). The specimen obtained at the last station was noteworthy from 
the fact that its pectoral fin-rays were very prolonged, reaching to the tenth anal ray, while 
in the female the pectoral fin-rays reached to the first anal ray. 

Bassogigas stelliferoides (= Neobythites stelliferoides, Gilbert, Proc. U. 8. N. M., XT, 
1890, 112). Many specimens were obtained from Albatross station 2996, off the coast of 
southern California, in 112 fathoms. 

Page 333: Cancel Pycnocraspedum, which, according to Alcock, is synonymous with 
Neobythites, Goode and Bean.—Journ. Asiatic Society of Bengal, Lx, Part 11, No. 2, p. 9, 

Page 337: Several small specimens of Dicrolene multifilis, Alcock, were obtained by the 
Investigator at station 120 in the Bay of Bengal, at a depth of 240 to 276 fathoms; also 
others of both sexes at station 130 of the same vessel in the Bay of Bengal, in 281 to 258 
fathoms (Alcock, Ann. and Mag. Nat. Hist., November, 1892, 348). as 

A good figure is given in “ Illustrations of the Zoology of H. M. S. In vestigator,” Part 
1, Pl. 11, fig. 4, Caleutta, 1592. An examination of this figure confirms our opinion that the 
genus Paradicrolene of Alcock is precisely equivalent to our Dicrolene. 

Page 338: Dicrolene nigricaudis. This species is described by Alcock in the “Annals 
and Magazine of Natural History,” sixth series, Vol. VIU, D. 30. 

Dicrolene nigricaudis—not m ultifilis—(Aleock), Paradicrolene, 1. Zool. Investigator, 
Fishes, Pl. 11, fig. 4. 

Dicrolene multifilis, Alcock, Paradicrolene, 

Dicrolene Vaillanti, Alcock, was taken by the 
105, 740 fathoms. 

Page 3540: Monomitopus, Alcock. To synonymy add: 


October, 1890, 297,” this being a corrected deseription of the 


lll. Zool. Investigator, Fishes, Pl. Xt, fig. I 
Investigator in the Laceadive Sea, station 


“Arcock, Ann. and Mag. Nat. Hist., 
type species. _ . 
Tn addition to the specimen recorded, the Investigator obtained another, 64 inches in 
; a "s q ( »I< ‘ qo y « 
length, in the Bay of Bengal, at station 112, in 561 fathoms (Alcock, Ann. and Mag. Nat. 
’ ) a} gal, al Ste 


Hist., July, 1891, 29). 
19868—No. 2——34 
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Page 340: Monomitopus nigripinnis, Alcock, Il. Zool. Investigator, Fishes, Pl. x1, tig. 3. 
Page 344: Under Lamprogrammus add: 


LAMPROGRAMMUS FRAGILIS, ALcock. 


Lamprogrammus fragilis, ALCOCK, Ann. and Mag. Nat, Hist., Nov., 1892, 348. 

A new species, represented by a single male specimen, 19 inches long, obtained by the 
Investigator at station 133, in the Bay of Bengal, at a depth of 678 fathoms. Alcock suggests 
that it is possible that this specimen may be the male of L. niger, described from three 
female specimens previously studied, although data are not sufficient to determine the fact. 

Lamprogrammus niger, Alcock. A good figure is given in “Illustrations of the Zoology 
of H. M.S. Investigator,” Part 1, Pl. 1, fig. 1, Caleutta, 1892. 

Page 345: Ophidium murenolepis, Giinther (Challenger Report, v1, 46, Pl. xx, Fig. A; 
XXII, 268). Specimens were obtained by the Challenger off the Ki Islands, at station 192, 
in 129 or 140 fathoms. 

Leptophidium. Four species of this genus were described by Gilbert from the Albatross 
explorations on the coast of southern California, as follows: 

L. pardale, Gilbert (Proc. U.S. N. M., xi11, 1890, 108). A single specimen, station 3014, 
in 29 fathoms. 

L. microlepis, Gilbert (loc. cit., 109). Several specimens from Albatross stations 5015 
and 3016, in 145 and 76 fathoms. 

L. stigmatistium, Gilbert (loc. cit., 109). A single specimen from Albatross station 
2996, in 112 fathoms. 

LD. emmelas, Gilbert (loe. cit., 110). Many specimens from Albatross stations 3007 and 
3008, in 362 and 306 fathoms. 

Page 349: Ateleopus indicus, Alcock. A good figure is given in “Illustrations of the 
Zoology of H. M.S. Investigator,” Part 1, Pl. , fig. 2, Calcutta, 1892. 

Page 354: Merlangus vulgaris oceurs in 90 fathoms in the Clyde Sea area (Linn. Soc. 
Journ. Zool., xx, 446). 

Melanogrammus ceglefinus is found at 90 fathoms in the same region. 

Page 355: Gadiculus argenteus. Note the extended discussions by Bellotti in the Atti 
Soe. Ital. Sci. Nat., Milan, January 26, 1879. He identifies specimens obtained by him from 
the Gulf of Naples with the types of G. argenteus, collected by Guichenot in Algiers. 

Micromesistius poutassou. Vinciguerra obtained two specimens in the Gulf of Genoa, 
July 26, 1879, at a depth of about 600 meters (Crociere delle Violante, 86). 

Page 357: Phycis blennioides (Briinnich), Schneider. A specimen was taken by the Rey. 
Mr. Green off the southwest coast of Ireland at a depth of 150 fathoms (Giinther, Ann. 
and Mag. Nat. Hist., November, 1889, 417). This observation connects similar ones on the 
coasttof Scandinavia and off Spain and Portugal. Vinciguerra obtained about thirty exam- 
ples of this species in the Gulf of Genoa, July 16, 1879, at a depth of about 600 meters, and 
in June of the same year a considerable number of others, at a depth of 90 meters in the 
same region. 

Page 365: Physiculus. Gilbert has described two species of this genus from the Alba- 
tross explorations off the southern coast of California, as follows: 

P. rastrelliger, Gilbert (Proc. U. S. N. M., x11, 1890, 113), Many specimens from sta- 
tions 3045 and 2987, im 184 and 171 fathoms. ; 

P. nematopus, Gilbert (loc. cit., 114). Many specimens from stations 2997, 3011, 3015, 
and 3016, in 71 to 221 fathoms. 

P. roseus, Aleock (Ann. and Mag. Nat. Hist., July, 1891, 28), is represented by a single 
specimen, 7 inches in length, obtained by the Investigator in the Bay of Bengal, at station 
115, in 188 to 220 fathoms. It has the short dorsal nearest to that of P. peregrinus, and the 
short anal nearest to that of P. fulvus. 

Page 365: Physiculus argyropastus, Alcock (Journ. Asiatic Society of Bengal, 1893, 
LX, Pl. 11, 180, Pl. 1x, fig. 2; 1894, Lx, Part 11, No. 2, p. 7), was obtained by the Investi- 
gator in the Bay of Bengal at 162 and 170 fathoms. Alcock, at the reference last cited, 
gives a table of characters separating the two Indian Ocean species. 
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Page 366: Physiculus Dalwigkii. Add to synonymy: 
(GUNTHER, Challenger Report, v1, Shore Fishes, 63.) 


The species was obtained by the Challenger oft Inosima, Japan, in 345 fathoms. 

Giglioli added this species to the fauna of the Mediterranean, August 4, 1879, a speci- 
men having then been taken at Nice (Nature, January 1, 1880, 202). It is probably more or 
less abundant below the thousand-foot line. 

Page 369: Mora mediterranea. Vinciguerra obtained about one hundred specimens 
in the Gulf of Genoa, July 16, 1879, at a depth of about 600 meters (Crociere delle Vio- 
lante, 88). 

Page 370: Lepidion Inosime, Giinther (Haloporphyrus lepidion. Giinther, Chall. Rep., 
vi, 63, Haloporphyrus inosime, Giinther, op. cit., Xxi1, 92). 

This species was found by the Challenger off* Inosima, Japan, in 345 fathoms. 

Lepidion Rissoi. A single specimen of this species was obtained by Vinciguerra, July 
16, 1879, in the Gulf of Genoa, at a depth of 600 meters (Crociere delle Violante, 90). 

Page 372: Depth of Lepidion ensiferus, 600 fathoms. 

Salilota australis, Giinther (Haloporphyrus australis, Giinther, Ann. and Mag. Nat. 
Hist., 1878, u, 19.— Salilota australis, Giinther, Challenger Report, xxi1, 95, Pl. xvi, 
Fig. B). Two specimens of this species were obtained at Puerto Bueno, on January 9, 
1876, Specimens were also secured by the Challenger Expedition at station 316, off Cape 
Virgins, Patagonia, in 55 fathoms; and at station 314, between Cape Virgins and Falkland 
Islands, in 70 fathoms. It is included by Dr. Palacky in his lists of deep-sea fishes, and 
judging from its appearance is likely to be found at greater depths than 70 fathoms. 

Antimora microlepis, Bean (Proc. U. S. N. M., xii, 1890, 38). Two specimens were 
taken by the Albatross from station 2860, off Cape St. James, Queen Charlotte Islands, in 
876 fathoms. 

Page 376: Halargyreus Johnsonii. Add to synonymy: 

GUNTHER, Challenger Report, v1, Shore Fishes, 1880, 26. 

Page 383: Onos Reinhardtii. Add to synonymy: 
GUNTHER, Challenger Report, xxx1, 20, Pl. ur, Fig. F. 

Rhinonemus cimbrius occurs in 30 to 100 fathoms in the Clyde Sea area (Linn. Soe, 
Journal, xx, 446). 

Page 388: Bregmaceros McClellandii, Thompson, was obtained by Alcock in 1893 in 128 
fathoms in the Bay of Bengal, and is believed by him to be identical with the immature 
specimens previously obtained (Journ. Asiatic Society of Bengal, LX11, Part 1, 1883, p. 12). 

Page 390: Macrurus semiquincunciatus is referred to by Palatky (Die Verbreitung der 
Fische, Prag, 1891, 24) under the name sesquicunciatus. 

Macrurus lophotes, Aleock, UL. Zool. Investigator, Fishes, Pl. 1, tig. 1. 

Macrurus Investigatoris, Alcock, Il. Zool. Investigator, Fishes, Pl. 111, tig. 4. 

Macrurus Petersoni, Alcock, Ul. Zool. Investigator, Vishes, Pl. 10, fig. 5. 

Macrurus Hoskynii, Alcock, Il. Zool. Investigator, Fishes, Pl. 1x, fig. 4. 

Macrurus macrolophus, Alcock, Ul. Zool. Investigator, Fishes, Pl. x1, fig. 1. 

Macrurus semiquineunciatus, Alcock, Il. Zool. Investigator, Vishes, Pl. XM, fig. 2. 

Macrurus Hextii, Alcock, 01, Zool. Investigator, Fishes, Pl. x1, fig. 3. 

Maerurus Wood-Masoni, Alcock, Il. Zool. Investigator, Fishes, Pl. xu, fig. 1 

Macrurus hispidus, Alcock, Il. Zool. Investigator, Fishes, Pl. X11, fig. ». 

Macrurus brevirostris, Alcock, Ul. Zool. Investigator, Fishes, Pl. Xu, fig. 5. 


DEEP-SEA FISHES OF 


THE ATLANTIC BASIN. 


THE INDIAN SPECIES OF CGELORHYNCHUS AND MACRURUS, 


utp 


I. Scales of the body with distinetly radiating spiny 
ridges, all of which are uniform in size and spina- 
ture; pyloric ceca about forty in number. 


\ 


II. Seales of the body with parallel spiny ridges, the spin 
strongest; pyloric ceca twelve in number. .--.------ 


Ky TO THE INDIAN SPECIES OF THE SUBGENUS CaLORHYNCHUS., 


1. Scales of the body with not more than five spiny 
ridges; six rows of scales between the after 
limit of the first dorsal fin and the lateral line; 
body with numerous cross-bands Macrurus 

(Celorhynchus) quadricristatus. 

Scales of the body with usually eight spiny ridges; 

four rows of scales between the after limit of 

the first dorsal fin and the lateral line; color 
uniform dark stone-gray Macrurus 

(Calorhynchus) flabellispinis. 
ature of the middle one of which is by far the 

Macrurus (Calorhynchus) parallelus, Gthr. 


Banoo 


2, Key ro tur INDIAN SPECIES OF THE SUBGENUS MACRURUS. 


. Second spine of the first 
dorsal fin remarkably 
prolonged, more than 
twice the length of the 
head; eight rays in the 
ventral fin, 


1. Six branchiostegals 
[seven to nine rays 


in the ventral fin]. 


2. No greatly prolonged 
spine in the dorsal fin; 
seven to nine rays in 
the ventral fin. 


1. Usually eight rays in the 
ventral fin; scales with 
spinelets which may be 
in rows or not, but are 
never densely packed. 


i, Seales small, with five or six well-spaced parallel 
rows of spinelets. Macrurus (Macrurus) lophotes. 

ii. Scales large, with about seventeen oblique 
erowded rows of spinelets............Macrurus 
(Macrurus) macrolophus. 


a, Seven rays in the ven- 
tral fin; snout blunt, 
not longer than the 
eye ..-.-..-Macrurus 

(Macrurus) Hextii. 

b. Eight rays in the ven- 
tral fin; snout sharp, 
longer than the eye. 
Macruius (Macrurus) 

Wood-Masoni. 

ii. Seales with rows of spinelets of which those in 
the middle row are conspicuously larger than 
the others; body not abruptly delimited from 
the tail; nine rays in the ventral fin.. Macrurus 

(Macrurus) Hoskynii. 

i. Mouth very large; snout remarkably shallow; 
barbel considerably longer than the eye; spine- 
lets of the scales without any arrangement; a 
patch of enlarged cycloid scales behind the first 
dorsal fin; cheeks, opercles, and belly burnished 
silver; ventrals eight-rayed Macrurus 

(Macrurus) Petersoni. 

ii. Mouth very small; snout deep; barbel not half 
as long as the eye; spinelets of the scales 
arranged in definite rows; opercles and belly 
black; ventrals eight-rayed Macrurus 

(Macrurus) Investigatoris. 


i. Seales with rows of 
spinelets all of which 
are of uniform small 
size; greatest height 
of the body much 
exceeding that of the 
tail. 


2. Tenrays in the ventral tn; scales with densely packed spinelets which show 


no arrangement in rows 
with an abruptly promin 


being not much more than half that of the eye 


Il. Seven branchioste- 
gals [eight to twelve 
rays in the ventral 


fin}. 


3. Usually twelve rays in 
the ventral fin; scales 
with rows of spinelets 
which may be either 
close-set or open. 


; snout quite peculiar in being vertically truncated 
ent median tubercle, its length without the tubercle 
Sete eine elelateleiteetaet sate Macrurus 
(Macrurus) brevirostris. 
a. Head large, its length 
about one-fifth of the 
total; gill-openings 
extremely wide, the 
membranes being 
united only quite in 
front; ventrals 
(eleven or) twelve 
rayed Macrurus 
(Macrurus) polylepis. 

b. Head singularly 
small, its length 
about one-eighth the 
total; gill-openings 

of the usual width, 
the membranes being 
broadly united; ven- 
trals with twelve 
TAYR-coce se Macrurus 
(Macrurus) pumiliceps. 

ii. Body of the usual tapering form; spinelets of the 
scales in densely crowded rows, fifteen in num- 
ber, besides short rows in between; ventrals 
(eleyen or) twelve rayed Macrurus 
(Macrurus) semiquincunciatus, 


i. Tail lash-like and fili- 
form ; spinelets of the 
scales in definite 
short rows, eight or 
nine in number, 
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Page 391: Celorhynchus pumiliceps, Alcock (Journ. Asiatie Society of Bengal, Lx11, 
Part 11, No. 2, 1894, p.11), a form evidently close to M. sclerorhynchus, was found by the 
Investigator at station 150 in the Laccadive Sea at 719 fathoms depth. 

Page 397: Cwlorhynchus quadricristatus (Alcock), Ul. Zool. Investigator, Fishes. PI. 111, 
forenl 
i Be a its fabelspinis, Aleock (Journ, Asiatic Society of Bengal, LXII, Part 1, No. 
2, p. 9), was found by the Investigator at station 150, Laceadive Sea, 719 fathoms. 

Colorhynchus atlanticus. The Prince of Monaco obtained a specimen at Funchal, 
Madeira, in 1889. 

Page 400: Celorhynchus japonicus, Schlegel. This species was taken by the Challenger 
off Inosima, Japan, in 345 fathoms (Giinther, Challenger Report, v1, Shore Fishes, 1880, 63). 

If the species called J. japonicus by Vaillant should prove to be distinet from our 
M, ocea, it should be remembered that Vaillant has mentioned it under the name I. afinis 
(Exp. Sci. Travailleur et Talisman, Poissons, 1888, p. 51.) 

Macrurus lophotes, Alcock. An examination of this figure suggests the idea that this 
species belongs to the genus Coryphanoides, rather than to Macrurus, the mouth being 
terminal rather than inferior, 

Page 403: Coryphenoides sulcatus. Cancel the description. This species is fully 
described on page 410 in connection with the genus Trachonurus. 

Page 406: Mystaconurus heterolepis, Aleock, Ill. Zool. Investigator, Fishes, Pl. 11, fig. 3. 

Page 414: Add the following new species described in a paper entitled “Di una nuova 
specie di Macruride appartenente alla fauna abissale del Mediterraneo,” Zoologischer Anzei- 
ger, Xv1, No. 428, 11 Sept., 1893, p 342. 


CHALINURA MEDITERRANEA, GiGLioLr. (Figure 345A.) 


Only tyzo specimens known, preserved in the central collection of Italian vertebrata in 
the Royal Zoological Musewn, Florence; ichthyological catalogues Nos. 2016, 2017. They 
were both collected by me during the first deep-sea exploration of the Mediterranean by 
the Italian man-of-war steamer Washington oft the west coast of the island of Sardinia with 
the trawl, at station x (lat. 41° 23/ 48” N., lon. 79 8/ 54” E., depth 2,904 meters) and station 
XI (lat. 41° 18/ 42” N., lon. 6° 54/2 E., depth 2,805 meters), on the 10th of August, 1881. 
They have hitherto been mentioned with doubt as referable to Coryphanoides serratus 
(Lowe), a species insufficiently described, of which the type specimen is lost, none having 
been found since to fit the incomplete diagnosis given by Lowe (Proc. Zool. Soc. London, 
1843, 91). 

These two specimens are very similar and apparently adult; both appear to be males, 
but the genital organs are immature. They are both almost denuded of scales. These are 
evidently very deciduous, smooth, very slightly fluted longitudinally, cyeloid; rather large; 
some show slightly fine radiating strivw. When fresh the color of these two specimens was 
a light pink or flesh color, the head and belly strongly tinted with violaceous black; the latter 
on account of the intense black peritoneal lining of the visceral cavity, the former owing to 
the deep black of the inside of the mouth and branchial chambers; the branchiostegal mem- 
branes are also deep black. Fins colorless. Length of the first specimen, 215 millimeters; 
of the second, 235 millimeters. The greatest height of the body is from the ventrals to the 
first dorsal; it is less than the length of the head, and contained about 55 times in the 
total length. That of the head being contained about 43 in the total. The eye is small, its 
transverse diameter being contained about 14 in the length of the snout; the width of the 
interorbital area above is equal to the length of the snout. The fore part of the body 
between the eyes and the first dorsal is remarkably gibbous. 

The snout is broad, truncate, not much produced, tricuspidate; three ridges running 
along its wide upper surface, median one eibbous; the subocular ridges are less marked, 
and the suborbital one is not joined to the angle of the preoperculum. 

Mouth large, lateral, subterminal; intermaxillary heterodont with outer sat 
strong widely set teeth and an inner villiform band; mandibulary teeth uniserial, large. 


series of 
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Lower jaw slightly shorter. No teeth on vomer and palatines. Tongue voluminous, 
smooth, with a band of singular spheroidal papille down its middle. Cleft of the mouth 
extending to vertical of hind margin of eye. No pores. Branchial apertures wide; small 
pseudobranchiwe. Gill-rakers spiny, stout, in double series on the anterior arch. Branehi- 
ostegal membranes free from the isthmus. 

Barbel slender, longer than the transverse diameter of the eye. Preoperculum with 
hinder margin nearly straight, rounded below and very slightly crenulated. 

The first dorsal fin commences exactly above the insertion of the pectorals; its first 
spine is very short, the second ray very robust, longest, regularly serrated in its front up 
to its extremity, which is prolonged in a filament; its length is equal to the distance of 
the dorsal from the eye. The second dorsal commences above the sixth anal ray; its rays 
are very low, especially in the first third of its length. The anal commences immediately 
behind the anal aperture, it is at least five times as high as the second dorsal, it gradually 
becomes lower toward the end of the caudal region, where it is nearly subequal to the end 
of the second dorsal, but always higher. I can make cut in my specimens a caudal, con- 
tinuous with the dorsal and anal, but distinguished by its longer rays. The pectorals are 
in a bad condition in both specimens, but the upper ray appears to be slightly elongated. 
The ventrals are inserted below the pectorals, but distinctly in advance; their outer ray 
is filamentous, stouter, and greatly prolonged, reaching to the twentieth anal ray. 


9° : 
Radial formula: I D. =; If D. 110 circa; A. 120 circa; C.3; P. 20; V. IBiaVels 
8 11 


I may add that I have taken extra care in making out the radial formula, which is not 
an easy undertaking in fishes of this sort. Except the second dorsal and anal in which 
the given number of the rays is approximated, Iam quite certain about the rest. : 

Chalinura mediterranea is evidently allied to C. simula, Goode and Bean, and to C. 
leptolepis (Giinth.), but has a shorter and more carinate snout than either. In this it 
approaches more C, fernandeziana (Giinth.), whilst its ventrals with a larger number of rays 
bring it near C. Murrayi (Giinth.). But it is withal sufficiently different to warrant its 
specific distinction. I have to thank my friend, Prof. G. Brown Goode, for having specially 
called my attention as to the better determination of these two specimens, which I had left 
up to the present under the name (with query) of Coryphenoides serratus (Lowe),* a species 
which must be canceled from the ‘Systema Piscium.” 

J had been hitherto under the impression that Krohnius filamentosus, Cocco, might be 
the larval form of the fish I have now named Chalinura mediterranea; but a careful exam- 
ination has now shown me that that singular larval form, evidently a Macrurid, although 
possessing the shape and some of the indications of characters pertaining to Chalinura, has 
a smooth second ray in its first dorsal. The doubt must yet remain, for I do not think it 
likely that it should prove to be the larva of ny Hymenocephalus italicus. 

HENRY H. GIGLIOLI. 

RoyaL ZooLocicaAL Museum, Florence, June 20, 1893. 


Page 417: Trachyrhynchus longirostris, Ginther (Macrurus longirostris, Giinther, Ann. 
and Mag. Nat. Hist., 1878, 11, 23; Trachyrhynchus longirostris, Giinther, Challenger Report, 
xxit, 153, Pl. xu1, Fig. B). Two specimens, 20 inches long, were obtained by the Challenger 
at station 169, northeast of New Zealand, in 700 fathoms. 

Trachyrhynchus scabrus. Capello has observed several specimens in the markets of 
Lisbon and at Setubal (Peixes de Portugal, 1880, 32). 

Page 418: Macruronus Nove-zelandie. Add to synonymy: 


Gintuer, Challenger Report, vi, Shore Fishes, 1880, 22. 








* Norr.—Enrico H. Giglioli, La scoperta di una fauna abissale nel Mediterraneo. Relazione preliainare 
(Atti del 11, Congresso Geografico internazionale, Vol. 1, p. 366, estr. p. 39). Roma, 1881. Id. ibid., Vol. 11, 
p. 195 (estr., p. 33). Roma, 1883.—Id. Recherches relatives a la Faune sous-marine de la Méditerraneé 
(Ann. Se. Nat. Zool., x1m, 20*, art. 9). Paris, 1882.—Id. in ‘‘Nature” xxiv, p. 381, London, 1881.—E. H. 
Giglioli, and A. Issel, Pelagos, p. 227. Genova, 1884. 
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MALACOCEPHALUS SUBL.EVIS, (Vaillant. ) 
Coryphanoides equalis, VAILLANT, Exp. Sci. Travailleur et Talisman, 1888, p. 225 (part), Pl. xrx, figs. 2 
2a-c. iat Op in oS 
Coryphenoides sublevis, VAILLANT, op. cit., p. 386. 

Vaillant (p. 225) describes at length, under the name Coryphanoides cequalis, fishes 
taken off the coast of Morocco and the Cape Verdes, which he subsequently (p. 386) says 
are more closely allied to Malacocephalus levis, Gthr., and for which he proposes the name 
Coryphenoides sublievis. 

Page 420: Bathygadus furvescens, Aleock (Journ. Asiatic Society of Bengal, Lx, Part 
11, No. 2, 1894, p. 14), was obtained by the Investigator at station 150, oft the Maldives, in 
719 fathoms. 

Page 426: Lepidopsetta maculata, Giinther, was taken by the Challenger in the Antarctic 
station 145A, off Prince Edward Island, 310 fathoms (Challenger Report, v1, 13; Pls Rx 
fig. C). 

CHASCANOPSETTA, ALcock. 


Chascanopsetta, Alcock, Journ. Asiatic Society of Bengal, Lx, Part 11, No. 2, p. 14, 1894. 
C. lugubris, Alcock (1. ¢., Pl. v1, fig. 4), was obtained by the Investigator in the Bay of 
Bengal, station 162, 145 to 250 fathoms. 


PGZGILOPSETTA, Gthr. 


P. maculosa, Alcock (Journ, Asiatic Society of Bengal, Lx1u, Part 1, No. 2, p. 16, PL. 
Vu, fig. 1), was obtained by the Investigator in the Bay of Bengal, station 162, 145 to 250 
fathoms, and P. prelonga (l.¢., p. 17, Pl. vit, fig. 3) at station 151, off Colombo, in 142 to 400 
fathoms. 

Page 439: After Lepidorhombus megastoma add: 


LEPIDORHOMBUS BOSCIL (Risso). 


Pleuronectes Boscii, Risso, Ichth. Nice, 319, Pl. vu, fig. 33.—BoNAPARTE, Faun, Ital. Pesce. —CANESTRINI, 
Arch. Zo6l., 1, 19, tav. u, fig. 2. 

Hippoglossus Boscii, Cuvier, Regne Animal.—Risso, Eur. Mérid., 111, 246. 

Rhombus Boseii, Cuvier, Regne Animal, 2d ed., 341.—GUnruer, Ann. and Mag. Nat. Hist., Dee., 1889, 419. 

The height of the body is two-fifths of the total length (without caudal), the length of 
the head nearly one-third; scales rather small, with the posterior margin ciliated, truncated 
or rounded, covering nearly the whole head, the interorbital space and maxillary included; 
interorbital space extremely narrow; the diameter of the eye is one-third the length of the 
head. Lateral line with a sub-semicircular curve above the pectoral fin. Lower jaw prom- 
inent; maxillary nearly one-half the length of the head. The teeth in the jaws form nar- 
row bands; vomerine teeth in small number (two or three), implanted somewhat behind the 
front margin of the vomer. The lower eye a little in advance of the upper. The dorsal 
fin terminates at a distance from the caudal, which is somewhat less than the depth of the 
free portion of the tail; its longest rays are at the commencement of the posterior third of 
the fin, where they are two-fifths of the length of the head, and rather shorter than the 
pectoral. No spine before the anal. Body very light colored, without spots; two large 
rounded deep black spots occupy the posterior portion of the dorsal and anal fins (@unther). 

Radial formula: D. 80-81; A. 63-65; L. lat. 85. 

This species was added to the British fauna by the discovery in 1889 of several speci- 
mens off the southwest coast of Ireland at 150 to 315 fathoms, the largest being 14 inches 
in length, the smallest about half that size. 

“This species.” writes Dr. Giinther, “originally discovered in the Mediterranean, was, 
probably owing to the small size or condition of the specimens, inaccurately described and 
figured by Risso, Bonaparte, and Canestrini. The scales were represented much too large, 
and the notes on the dentition were vague. d by 
Arnoglossus at a time when no specimens were available for examination ( 


Hence it was referred by myself to the genus 
Bish, rv, 416), but 
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there was sufficient evidence of its being a very distinct species from any of the flat fishes 
known to inhabit the British Seas. Nevertheless, we find it in the ‘Fishes of Great Britain 
by F. Day (who seems to have followed Giglioli) relegated to the synonymy of Rhombus’ 
megastoma, an error which, in 1883, was corrected by Vinciguerra, and in 1887 by Kolamba- 
tovic, both of whom clearly pointed out the distinctive characters of these two species.” 

‘“ Rhombus Boscii may be recognized at the first glance by its enormous eyes, which are 
much larger than in Rhombus megastoma, as may be seen from the following measurements: 


R. megastoma. R. Boscii. 





Lines. Lines. 
otal lengths. sees se wwe eee ee sro ees 198 170 
Length of head 50 46 | 
Length of osseous orbit ll 15 
encth of snomtec.s oe es ee eee eee ee eas 15 11 





“Rhombus megastoma never has the large black spots on the dorsal and anal fins which 
are so conspicuous a feature in #. Boscii, although they may also disappear in specimens of 
the latter species if they have been allowed to get stale before they are placed in spirits” 
(Giinther). 

This species was added to the British fauna by the discovery in 1889 by the Rev. Mr. 
Green, of several specimens off the southwest coast of Ireland, at 150 and 315 fathoms 
(Giinther, Ann. and Mag. Nat. Hist., December, 1889, 418). 

Arnoglossus Grohmanni, Bonaparte (Pleuronectes Grohmanni, Vaillant, Exp. Sci. Trav. 
et Tal., 188). The French explorers obtained specimens of this well-known Mediterranean 
form off the coast of Morocco in 112 and 120 meters, off Spain in 106 meters, off Soudan 
in 102 to 175 meters, and about the Cape Verde Islands in 75 to 90 meters. 

Page 457: After Microchirus variegatus add: 


SOLEA GREENT, Giinther. 


Solea Greeni, GUNTHER, Ann. and Mag. Nat. Hist., December, 1889, 419. 

This species is very elongate, its greatest width being one-third of the total length 
(without caudal); the length of the head is contained five and a half times in the total 
length. The shape of the head resembles very much that of the common sole. The eyes 
are of medium size, about as long as the snout and one-fifth of the length of the head; the 
width of the interorbital space equals the vertical diameter of the eye. None of the nos- 
trils dilated, that in front of the lower eye being prolonged into a short tube; the vertical 
fins are rather low and covered with scales. The right pectoral very small, about as long 
as the eye; the left pectoral is reduced to a minute ray. The ventrals, also, are small, but 
the extremities of their middle rays extend backwards to the anal fin. The dorsal and 
anal terminate immediately in front of the caudal. Scales of both sides ctenoid, more so 
on the colored than on the blind side. Coloration uniform gray (Giinther). 

Radial formula: D. 81; A. 65; P. dextr. 5; P. sin. 1; L. lat. 144. 

This species is distinguished by characters which bring it near to Solea vulgaris as well 
as to Solea variegata. From the former it is separated by the rudimentary structure of its 
pectoral fins, from the latter by the number of its fin rays, by its much smaller scales, and 
by its coloration. Unfortunately only one specimen was obtained, off the southwest coast 
of Ireland, nearly 6 inehes long, at a depth of 150 fathoms. It is in a perfect state of 
preservation (Giinther.) 

Solea umbralites, Alcock (Journ. Asiatic Soc. of Bengal, Lx1m, Part 11, No. 2, p. 17, 
Pl. vu, fig. 3), was obtained by the Investigator in the Bay of Bengal, stations 169 and 170, 
91 to 107 fathoms. 

Page 458: Aphoristia septemstriata, Alcock. A good figure is given in “Illustrations 
of the Zoology of H. M.S. Investigator,” Part 1, Pl. 0, fig. 1, Calcutta, 1892. 
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Aphoristia trifasciata, Alcock Ll. ¢., p. 18, Pl. vil, fig. 4), was found at station 162, 145 te 
250 fathoms, and station 164, 195 to 210 fathoms, in the Bay of Bengal. 

Page 462: Trigla gurnardus oceurs in 80 to 90 fathoms in the Clyde Sea area (Linn. 
Soc. Jour. Zool., Xx, 446). 

Page 463: Prigla cavillone. Vinciguerra identified with Lepidotrigla aspera specimens 
obtained by him in the Gulf of* Genoa at a depth of 90 meters. 

Page 470: Peristedion Murrayi, Giinther. Alcock records the capture of a single spec- 
imen identified by him with this species, obtained by the Investigator at station 115, in the 
Bay of Bengal, at a depth of 188 to 220 fathoms. 

P. cataphractus (L.) Cuy., is said by Risso to oceur in deep water off Nice. 

Page 471: Peristedion Rivers-Andersoni, Alcock (=Peristethus Rivers-Andersoni, 
Aleock, Journ. Asiatic Soc. of Bengal, Lx1, Part 11, No. 2, 1894, p. 7, Pl. VI, figs. 2, 2a, 2b) 
was taken by the Investigator at station 151, off Colombo, in 142 to 150 fathoms. 

Page 485: Lophius mutilus, Alcock (Journ. Asiatic Soe. of Bengal, Lx11, Part 11, No. 4, 
1883, p. 11; Ill. Zool. Investigator, Fishes, Pl. 1x, fig. 2), is from 128 fathoms in the Bay of 
Bengal. We propose the generic name Lophiodes for this type of Lophiide, having the 
second portion of the spinous dorsal obsolescent. 

Lophius lugubris, Alcock (op. cit., LxIM, Part 11, No. 2, 1894, p. 4), closely alkied to the 
preceding, was found by the Investigator at station 151, off Colombo, in 142 to 400 fathoms. 
It likewise is a Lophiodes. 

: Page 499: Onchocephalussvespertilio. Add to synonymy: 
Malthe vespertilio, GUNTHER, Challenger Report, v1, Shore Fishes, 1880, 7. 


MALTHOPSIS, Alcock. (Figure 411.) 


Malthopsis, ALcock, Ann. and Mag. Nat. Hist., July, 1891, 26. 

A genus resembling Onchocephalus (=Malthe), but having only two gills on each side 
instead of two and a half, represented by the single species, Malthopsis luteus (Alcock, loc. 
cit., Pl. VII, fig. 2), of which ten specimens were taken by the Jnvestigator at station 115, in 
the Andaman Sea, at a depth of 1858 to 220 fathoms. 

Page 499: Halieutwa nigra, Alcock (Ann. and Mag. Nat. Hist., July, 1891, 24), was taken 
by the Investigator at station 115, in the Andaman Sea, at a depth of 188 to 220 fathoms, 
and is so close to H. coccinea that Alcock considers it possible, though hardly probable, that 
it may be its young. 

Halieutwa spongiosa, Gilbert (Proc. U. 8. N. M., xu, 1890, 124). Numerous specimens 
were obtained from Albatross station 2992, off the California islands, at a depth of 460 
fathoms. 

Page 499: Halieutwa fumosa, Alcock (Journ. Asiatic Soc. of Bengal, LX1I, Part U1, 
No. 2, 1894, p. 5), is a new species found by the Investigator in the Bay of Bengal, station 
162, 145 to 250 fathoms. It would appear to belong to a distinct subgenus or genus. 

Page 501: Dibranchus nasutus, Alcock (Ann. and Mag. Nat. Hist., July, 1891, 24, Pl. 
vit, fig. 1), was obtained by the Investigator in the Andaman Sea, at station 115, in 188 to 
220 fathoms. : : 

Dibranchus micropus, Alcock (loc. cit., 25, Pl. Vu, fig. 2), Was obtained by the Investigator 
at station 120, in the Bay of Bengal, at a depth of 240 to 276 fathoms. Another specimen 
was obtained from Investigator station 128, in the Gulf of Manaar, at a depth of 902 
fathoms (Alcock, Ann. and Mag. Nat. Hist., November, 1592, 348). 
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